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Hearing loss is a common cause of disability and has increasingly become a global burden.  Although 
Universal Newborn Hearing Screening Programme (UNHSP), as a public health initiative, provides 
detection and management services for childhood hearing loss, the loss to follow-up remains a challenge.  
For the optimal prevention of long-term speech-language, cognitive and social disability working with the 
communities concerned is important.  Accordingly, this thesis reports on the process of developing a 
knowledge, attitude and practice (KAP) tool that captures mothers’ understanding of childhood hearing loss 
and newborn hearing screening in Amajuba District, KwaZulu-Natal, South Africa.  This research pursued 
an exploratory sequential, mixed method design which combines both qualitative and quantitative 
methodological approaches.  For the qualitative approach, focus group interviews, using an interview guide, 
were conducted with the aim of identifying content area for the development of the tool.  Inductive thematic 
analysis was used to analyse data.  The themes identified were used to develop a tool which was then 
validated by face and content validity and which was analysed using descriptive statistics and content 
validity index respectively.  A test-retest repeatability study was undertaken to assess stability then analysed 
with Cohen’s kappa coefficient.  Thereafter, a KAP survey was conducted to obtain a baseline. 
Nine themes were obtained for the qualitative study: Perception of deafness; causes of deafness; 
identification of deafness; detection and treatment; beliefs; feelings; health seeking behaviours; further 
examination and support.  A validated KAP tool was developed with twenty-nine items: 6 – demography; 
6 – knowledge; 6 – attitude; 6 – practice and 5 – awareness.  Both scale content validity index and item 
content validity index scored 1 for comprehensiveness and relevancy and 97% of participants stated that 
the tool was appropriate for face validity.  Test-retest repeatability study results showed a Cohen’s Kappa 
Coefficient of 0.87 (95% CI: 0.87, 0.87) for stability.  The baseline KAP showed limited knowledge 
regarding childhood hearing loss amongst mothers in terms of a newborn hearing loss, causes, detection 
and treatment.  Cultural factors such as birth and ancestral rituals were identified amongst the causes of 
hearing loss.  However, the attitude towards early detection of hearing loss was positive and most mothers 
would accept screening if offered, although acceptance could be impeded by lack of finance, fear of 
equipment and the time required.  Nonetheless, a health facility was mentioned as the first point of 
consultation and treatment.  These research outcomes have demonstrated the feasibility of developing a 
validated KAP tool regarding childhood hearing loss and newborn hearing screening.  The reported 
inadequate knowledge of mothers’ KAP has informed practitioners and policy makers of the existing needs 
of this community.  The outcomes will also allow for tailor-made awareness strategies comprised of health 






The World Health Organisation defines hearing loss as a person’s inability ‘to hear as well as someone with 
normal hearing’, which is 25 dB or less in the better ear or both ears (WHO, 2020).  The degree of hearing 
loss (HL) can be described as mild, which is HL between 26 dB – 40 dB in the better hearing ear; moderate, 
referring to HL between 41dB – 60 dB in the better hearing ear; severe, referring to HL between 61dB – 
80 dB in the better hearing ear and profound, referring to HL greater than 81dB in the better hearing ear 
(WHO, 2016).  Moderate to profound hearing loss signifies disabling hearing loss in adults.  However, with 
children, it is a hearing loss greater than 30 dB in the better hearing ear (WHO, 2020).  Disabling hearing 
loss (DHL) is a common cause of disability that  if left undetected or no action is taken leads to an increase 
in morbidity (WHO, 2004, 2020).  Future projections of DHL show a soaring global burden, with an 
estimate of 933 million by 2050 (WHO, 2018b), due to a growing and an ageing population, leading to an 
increase of years lived with disability (United Nations Population Division, 2019; Vos et al., 2017). 
Approximately 466 million people, or 6.1% of the world’s population, are affected by disabling hearing 
loss (WHO, 2018b).  Of these, 34 million (7%) are children under the age of 15 years.  The prevalence of 
DHL in children globally is 1.7% (WHO, 2018b).  South Asia and the Asia Pacific regions have the highest 
prevalence of 2.4% and 2.0% respectively (WHO, 2018b).  Sub-Saharan African estimates are not far 
behind with 8.9 million children affected and a prevalence of 1.9% of disabling hearing loss (WHO, 2018b).  
Furthermore, ‘neonates and infants (with) … congenital or early childhood sensorineural deafness or severe 
to profound hearing loss’ are estimated to be between 0.5/1000 and 5.0/1000 (WHO, 2009).  
1.2 Literature Review 
1.2.1 Permanent Childhood Hearing Impairment (PCHI) 
PCHI is a health condition of the ear that is characterised by traits that may derive from either environmental 
or hereditary factors (Hazell, 2006; Lebeko et al., 2015; WHO, 2009; Korver et al., 2011).  Environmental 
risk factors associated with childhood hearing loss include prenatal factors, where, in-utero, infections 
occur.  Cytomegalovirus (CMV), rubella, Human Immunodeficiency Virus (HIV), syphilis and 
toxoplasmosis amongst others pose a threat to hearing (Olusanya, 2010; Korver et al., 2011).  The possible 
transference of these infections from the mother to her unborn child can result in  congenital neurological 
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dysfunctions (Pugel & Cekinovic, 2011).  During the peri-natal period, risks of asphyxia, 
hyperbilirubinemia, ototoxic medication and others may also predispose children to hearing loss (Olusanya, 
2010; Karaca et al., 2014).  A good example of exposure to toxins can be tuberculosis (TB) treatment or 
loop diuretics.  Additionally, complications during delivery, such as hypoxia and head injury, can also have 
an adverse effect on the child’s development, including auditory dysfunction.  During the postnatal period, 
encounters with chemotherapy or meningitis may increase the risk of hearing loss (Korver et al., 2011).  
Hereditary factors, on the other hand, are determined by positive family history patterns or various genetic 
aspects.  Generally, health threats during these periods can have a permanent damaging impact on the 
development of a child (Muse et al., 2013). 
1.2.2 The importance of early detection 
Hearing loss has been considered a public health issue due to its serious lifelong impact on human function 
(WHO, 2018a).  The first 36 months of human life are viewed as critical as it is the period when hearing 
loss can be identified and managed to prevent long-term effects.  PCHI that is unidentified at birth adversely 
impacts on a child’s speech-language and literacy as well as social-emotional development (Muse et al., 
2013).  It is claimed that childhood developmental outcomes are influenced by early experiences which 
occur during the period when the brain is most receptive to change in response to the environment (Fox, 
Levitt & Nelson, 2010). 
The detection of hearing loss in newborn babies and infants has become a reasonable expectation in many 
parts of the world (Padilla, 2008).  Accordingly, Universal Newborn Hearing Screening Programmes 
(UNHSP) have been undertaken as a public health strategy to prevent the serious repercussions of childhood 
hearing loss and allow for early detection and amelioration of the condition (Patel & Feldman, 2011). 
1.2.3 Universal Newborn Hearing Screening Programmes 
1.2.3.1 Global context 
UNHSP has been implemented under the umbrella programme of Early Hearing Detection and Intervention 
(EHDI).  In 2007 the Joint Committee on Infant Hearing (JCIH) launched an early hearing detection and 
intervention (EHDI) programme, which was updated in 2013, to guide detection, diagnosis of, and 
intervention in childhood hearing loss (Muse et al., 2013).  The success of EHDI requires a systematic 
approach whereby screening is undertaken in the first month followed by a diagnostic assessment within 3 
months and an intervention within 6 months (Muse et al., 2013).  Systematic and timely follow-ups have 
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demonstrated considerable benefits in terms of greater opportunities for referral, diagnosis and treatment 
and improved language skills during school age for the affected children (Hyde, 2005; Huang et al., 2013; 
Nelson, Bougatsos & Nygren, 2008).  This process can only be successfully achieved through partnership 
and collaboration between a variety of public and private agencies as well as between health professionals 
and parents/families (Neille, George & Khoza-Shangase, 2014; Gaffney et al., 2014). 
The introduction of EHDI has significantly increased global awareness of the importance of early detection 
of hearing loss.  Accordingly, various countries in the world have shifted their priorities towards national 
promotion and compulsory implementation of UNHSPs as a strategy to prevent hearing loss.  However, 
there is a great contrast between countries in the actual implementation of programmes due to the 
affordability and the availability of health care services.  In high income countries in North America and 
Europe, UNHSPs are publicly funded and integrated within the health system whereby newborn hearing 
screening is compulsory before hospital discharge and about 95% of newborn babies are screened (WHO, 
2014).  In low-and-middle-income the initiative is poorly implemented and in some settings it is non-
existent (WHO, 2013) given that they are not publicly funded.  In Nigeria, for example, many births occur 
in clinics or at home, requiring an alternative strategy for hearing screening which are undertaken in 
immunisation clinics at the 6 week BCG vaccination stage (Olusanya, Wirz & Luxon, 2008).  This calls 
into question UNHS services with respect to achieving the goal of universal health coverage whereby 
countries have committed to establish health  financing systems that can provide accessible services to all 
people without suffering financial hardship (World Health Organization, 2005, 2010).  However, the JCIH 
have recommended an alternative strategy for settings that lack UNHS services by considering the 
implementation of targeted newborn hearing screening (TNHS) which involves the continued surveillance 
of all infants with risk factors of PCHI (Muse et al., 2013). 
1.2.3.2 South African context 
Although South Africa is categorised as a middle income country with a reasonably good health service, 
there are far-reaching inequities and inequalities observed across urban/rural as well as race and gender 
categories. (Coovadia et al., 2009; Swanepoel, Störbeck & Friedland, 2009).  The country has an extensive 
rural population which has limited access to skilled medical services.  In 1994, the nation inherited a health 
service that favoured urban populations and specific race groups.  The impact of apartheid on the black 
community is still evident in health care delivery in most of the impoverished communities (Levin, 2006).  
Whilst the development of health care services is ongoing, it is currently overstretched in terms of service 
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delivery and shortages of human resources for health. The large rural population and poor communities 
living in urban settings are most affected by all these factors (Mayosi et al., 2009; Coovadia et al., 2009). 
It is estimated that over 6000 babies are born in South Africa every year with hearing loss, translating into 
17 babies a day (Swanepoel, 2009).  EHDI programmes have been proposed by the Professional Board for 
Speech, Language and Hearing Professions of the Health Professions Council of South Africa (HPCSA) 
acknowledging the JCIH 2007 position statement and its 2013 supplement (The Health Professions Council 
of South Africa, 2018).  The HPCSA recommended that EHDI be implemented in the South African context 
with the first hearing screening to be done before 1 month and not later than 6 weeks and be linked to 
immunization; diagnostics to be done before 3 months and not later than 4 months and intervention before 
6 months and not later than 8 months plus ongoing monitoring for infants with known risk factors (The 
Health Professions Council of South Africa, 2018).  Nevertheless, at national level, newborn hearing 
screening (NHS) has not been conducted systematically with  standardised systems yet to be established in 
public hospitals (Meyer & Swanepoel, 2011; Bezuidenhout et al., 2018).  Pockets of NHS services have 
been reported by several studies including a national review of NHS in the private health care sector (Meyer 
& Swanepoel, 2011); NHS conducted in a public hospital (Bezuidenhout et al., 2018), in a community-
based obstetric unit (De Kock, Swanepoel & Hall, 2016) and in primary health care (PHC) clinics (Khoza-
shangase & Harbinson, 2015).  Another study reported  TNHS focussing on high risk hearing screening 
within an academic hospital complex (Kanji, 2016).  Speech therapy and audiology departments of public 
hospitals in South Africa have reported the current status of newborn/infant hearing screening programmes 
as being fairly visible in one form or another (Theunissen & Swanepoel, 2008).  Recently, the Netcare 
Group, a health care provider in South Africa, launched a NHS programme but with the provision of 
services largely based in private hospitals (Netcare, 2019) and in seven provinces (Eastern Cape, Free state, 
Gauteng, KZN, Limpopo, North West and Western Cape).  Three provinces (Eastern Cape, Free state and 
Gauteng) have developed public-private partnerships in some hospitals (Netcare, 2011).  Accordingly, the 
larger rural population may not have access to these services as they use public hospitals.  Therefore, it 
could be argued that there is a limited number of NHS services available, leaving children at risk of PCHI 
(Swanepoel, Johl & Pienaar, 2013). 
1.2.3.3 UNHSP challenges 
Although UNHSP offers detection of hearing loss, the expected outcomes are often not certain (Muse et 
al., 2013).  Challenges encountered by UNHS in LMICs include a lack of prioritisation of NHS in national 
health programmes, inadequate human and financial resources as well as a lack of equipment (Olusanya, 
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2015; Bezuidenhout et al., 2018).  Where screening is available, other challenges may include the number 
of false positives (Olusanya et al., 2007), poor follow-up of babies who do not pass their screening 
assessment and timely access to treatment due to poor access to quality interventions and rehabilitation 
services (WHO, 2009), which increases the risk of hearing loss (Swanepoel, Hugo & Louw, 2006; Tanon-
Anoh, Sanogo-Gone & Kouassi, 2010).  In another study in South Africa additional challenges to follow-
up have been reported as a lack of parental time due to employment, appointment times being inconvenient, 
living far from the hospital, having other children to look after, a lack of funds for transport and the 
unavailability of transport (Kanji & Krabbenhoft, 2018).  Additionally, a lack of support from health care 
professionals and meeting the associated costs of screening makes it challenging for parents/community to 
participate fully in NHS programmes (Swanepoel, Scheepers & le Roux, 2014).  Finally, these challenges 
are aggravated particularly in LMICs, by ‘poor infrastructure development and inefficient patient data 
management systems’ (Olusanya, 2015).  It is therefore important to consider carefully the challenges 
associated with screening as it cannot offer a guarantee of protection against adverse consequences 
(Olusanya, 2008). 
The implementation of screening programmes, in the absence of intervention, may be considered unethical 
in some regions, but this can also be viewed as a starting point in resource deprived settings (Olusanya, 
Neumann & Saunders, 2014).  In South Africa, for example, in addition to the challenges noted above, 
other issues include the NHS not being included in maternity birthing packages, inadequate human 
resources, a lack of equipment as well as the influence of ambient noise, which can distort the screening 
results (Theunissen & Swanepoel, 2008; Khoza-shangase & Harbinson, 2015; Bezuidenhout et al., 2018).  
Overall, UNHS is a practicable public health initiative that can address hearing loss but for optimal 
‘language, social, and literacy development for children who are affected’ it requires working in partnership 
and collaboration with a range of stakeholders (Muse et al., 2013; Frieden, 2014). 
1.2.3.4 The Role of Community Knowledge, Attitude and Practice (KAP) in enhancing 
UNHSP 
The JCIH stated that the provision of quality, accessible NHS services offering families unbiased 
information on all options and in a culturally sensitive manner, is a requisite for effective early hearing 
detection (Muse et al., 2013).  Accordingly, a KAP survey can play a role in generating information that 
will be used to enhance public information strategies and communication messaging (WHO, 2008).  By 
working in collaboration and partnership with families, (Muse et al., 2013), a KAP survey will highlight 
issues and barriers that may facilitate effective planning and programme delivery (WHO, 2008) in line with 
a UNHSP ‘family-centred approach’ known as family-centred early interventions (FCEI) (Moeller et al., 
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2013).  A KAP survey will also offer solutions to improve the quality of FCEI practice guidelines that work 
with families across overlapping and holistic service delivery to achieve optimal outcomes in the hearing 
of the child (Moeller et al., 2013). 
An evaluation of UNHSP, reporting the challenges of loss to follow-up in NHS, raised questions of 
acceptability and accessibility, whereby families’ knowledge of, and attitude towards the UNHSP process 
and hearing loss was assessed (Shulman et al., 2010).  The literature review (see Appendix 8) presents 
studies which have assessed parental knowledge in terms of the causes of hearing loss and UNHSP and 
with respect to attitude, measured families’ and mothers’ experiences, satisfaction, opinions and anxieties 
(Park et al., 2006; Olusanya, Luxon & Wirz, 2006; Swanepoel & Almec, 2008; Fitzpatrick et al., 2007; 
Mohd Khairi et al., 2011; Rajagopalan et al., 2014; Scheepers, Swanepoel & Roux, 2014; Young & 
Tattersall, 2007, 2005; Crockett et al., 2005; MacNeil & Stone, 2007; Akilan, Vidya & Roopa, 2014; 
Mazlan et al., 2014).  A review conducted by Ravi and colleagues confirmed that ear discharge was a well-
known risk factor but also revealed that the lack of parents’ knowledge in relation to other risk factors may 
be due to unfamiliarity with the medical terms used in the measurements (Ravi et al., 2016b).  The review 
presented the strength of parental knowledge regarding certain risk factors but also explained the reasons 
for a lack of knowledge of other risk factors.  This sheds light on the role of knowledge and attitude towards 
UNHSP as it provides a picture of the community perspective regarding the UNHSP process and hearing 
loss.  KAP also plays a role in identifying gaps, needs and strengths of the community of study.  The sharing 
of information between communities and researchers allows for the identification of challenges that may 
hinder the voluntary uptake of NHS services.  The recognition of these challenges could enrich FCEI by 
integrating the insight and knowledge generated by the KAP into UNHSP.  The consideration and 
integration of families’ knowledge into UNHSP can be viewed as a strategy to ensure that UNHSPs are 
both accessible and acceptable (WHO, 2009).  Overall, the role of a KAP tool  in UNHSP is to provide 
implementors with important information that can be used to make strategic decisions about ear and hearing 
care (WHO, 2018a). 
1.3 Problem Statement 
The challenges of the UNHS programmes, such as the inconclusive results of screening, affects mothers 
emotionally and the loss to follow-up increases the risk of hearing loss (Kennedy et al., 2000; Swanepoel, 
Hugo & Louw, 2006; Moeller, White & Shisler, 2006).  Studies assessing the reasons underlying the loss 
to follow-up are not uncommon in many UNHSPs.  The main focus of these assessments is on the 
knowledge and experiences of families in terms of perceptions, views, beliefs and feelings (Fitzpatrick et 
al., 2007; Olusanya, Luxon & Wirz, 2006; Fox & Minchom, 2008; Swanepoel & Almec, 2008).  These 
assessments identified a knowledge gap in families regarding UNHSP processes and in some instances 
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family attitudes influenced the loss to follow-up (Ravi et al., 2016b).  In LMIC’s, knowledge and attitudes 
regarding hearing loss are entrenched in socio-cultural factors within the community and can create 
challenges to the voluntary uptake of NHS services and further interventions (Olusanya, 2015). 
There are also issues that need to be addressed regarding the measurement tools used in these studies (see 
Appendix 8).  The methods used for gathering data in research must be precise, accurate and consistent.  In 
quantitative studies this can be achieved through an assessment of the reliability and validity of the 
measurement tool.  Reliability refers to the stability and accuracy of the measurement tool and validity is 
whether the tool measures what it claims to measure (Coughlan, Cronin & Ryan, 2007; Jack et al., 2010).  
For example, some studies have introduced a new measurement tool assessing knowledge and/or attitude 
but without reporting on its reliability or validity, which in some studies has been  acknowledged as a 
limitation (Park et al., 2006; MacNeil & Stone, 2007; Scheepers, Swanepoel & Roux, 2014).  Other studies 
used an adapted tool where they claimed reliability, as previously reported, was sufficient (Swanepoel & 
Almec, 2008; Suppiej et al., 2013; Rajagopalan et al., 2014; Mazlan et al., 2014; Fox & Minchom, 2008).  
However, it is essential that if a researcher has used an adapted tool and  applied it to a new population then 
it is necessary to indicate how the reliability and validity were established (Polit & Beck, 2010; Coughlan, 
Cronin & Ryan, 2007).  Overall, there is a lack of reported validity of the measurement tools in the literature.  
The absence of these qualities in the measurement tools demonstrates a weakness in the quality of methods 
and findings (Polit & Beck, 2010). 
In qualitative studies, reliability and validity are still contentious concepts (Polit & Beck, 2010), whereby 
a researcher is required to report on the process of data collection rather than the measurement tools .  This 
process consists of prolonged engagement, persistent observation, comprehensive field notes, audio-taping 
and verbatim transcription, triangulation (data or methods); saturation of data and member checking (Polit 
& Beck, 2010). The assessment of the process is more concerned with the various methods of data collection 
and whether the techniques used provide sufficient data to support a holistic understanding of UNHSP 
processes and childhood hearing loss. 
Therefore, from the perspective of understanding the socio-cultural factors that can influence loss to follow-
up and the lack of voluntary uptake with regard to NHS services, there is a need to develop a KAP 
measurement tool that can be tailored to the local context.  This will enable a more efficient process of 
awareness creation regarding childhood hearing loss and NHS. 
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1.4 Significance of the Study 
As a component of a larger UNHS research programme undertaken in South Africa this study can be viewed 
as part of a broader campaign to highlight the plight of children with hearing loss.  The JCIH encourages 
families to participate as they play a major role in effective UNHS service delivery (Muse et al., 2013).  
Parental uptake of NHS services can be influenced by health promotion and health education during the 
antenatal period and beyond to enable parents to make informed choices (Olusanya, 2015).  However, to 
develop health promotion and health education material, there is a need to understand the socio-cultural 
factors which influence parent’s understanding of childhood hearing loss and UNHS.  I developed a KAP 
measurement tool that was designed in line with the socio-cultural context of the Amajuba district 
community.  The tool was then used to establish a baseline of mother’s knowledge, attitude and practice 
which determined their behaviour towards compliance with the programme.  Although I was unable to 
assess any change of behaviour after the health education intervention, as the UNHS research programme 
was completed during my first year of research, the baseline will still inform us about the existing KAP in 
this community.  The findings of the baseline KAP will however, be integrated into the final model of a 
national UNHSP, with significant implications for policy in relation to health education and promotion 
materials. This will ensure that the socio-cultural inhibitors that influence parental uptake of services can 
be addressed in a sensitive manner. 
1.5 Theoretical/Conceptual Framework 
The study will be guided by the KAP theory, which measures Knowledge, Attitude and Practices of the 
relevant community.  KAP theory operates at an analytic level with respect to the community in relation to 
the topic of study, with an assumed linear narrative between the three components (Warwick, 1983; 
Launiala, 2009).  The narrative starts with knowledge, defined as the capacity to use information that has 
been acquired and retained from various means such as basic education or public/community information 
sharing (Badran, 1995; Chien-Yun et al., 2012).  The reasoning through which knowledge is acquired is 
usually a process of comprehension and being cognisant.  From this perspective, the knowledge possessed 
by mothers about childhood hearing loss (CHL) and UNHS helps us to establish how much and what they 
know.  
Acquiring certain knowledge or beliefs in relation to an object orients an individual to a particular point of 
view or attitude (Holdershaw & Gendall, 2008).  Attitude is a speculative construct that cannot be observed 
but can be understood as having positive or negative leanings towards a certain situation (Azjen, 2005).  To 
a certain extent attitude is viewed as an attribute which guides, influences, directs and shapes actual 
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behaviour (Fishbein & Ajzen, 1975).  Thus, mothers may have positive or negative attitudes towards 
UNHSP and CHL based on preconceived ideas, values, beliefs and feelings that are entrenched in the 
everyday life of a community. 
Practice, or behaviour, denotes the action taken as being influenced by the acquired knowledge and 
understanding as well as attitude (Chien-Yun et al., 2012).  With the influence of knowledge and attitude, 
practice measures the action taken to address issues of CHL and UNHS.  In the absence of a UNHSP in the 
district of study, the behaviour/practice could only be assessed  hypothetically (Launiala, 2009).  Therefore, 
a UNHSP informed by KAP data will target knowledge through health education and health promotion 
strategies with the belief that this would inspire positive attitudes and eventually a change of 
practice/behaviour (WHO, 2008).  The KAP data will thus be expected to inform UNHSP providers about 
action they can take to sensitize communities about hearing loss. 
1.6 Research Questions, Aim and Objectives 
1.6.1 Research Questions 
The research sought to develop a context-specific tool to assess the knowledge, attitude and practice of 
mothers towards UNHSP processes and childhood hearing loss by exploring the following questions. 
1) What is the feasibility of developing the KAP survey tool? 
2) What is the baseline of Knowledge, Attitude and Practice of mothers towards UNHSP process and 
hearing loss? 
1.6.2 Aim 
To develop a validated KAP survey tool that can measure the knowledge, attitude, practice and behaviour 
of mothers towards UNHSP processes and childhood hearing loss. 
1.6.3 Specific Objectives 
1) To determine emerging themes of mothers’ knowledge, attitude and practices  towards UNHS 
programmes processes and childhood hearing loss 
2) To develop a KAP survey tool using the themes which emerged from focus group interviews 
(FGIs) with respect to the  knowledge, attitude and practice of mothers 
3) To evaluate the validity of the KAP survey tool  
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4) To evaluate the repeatability of the KAP survey tool  
5) To obtain a baseline of knowledge, attitude and practice of mothers regarding UNHSP 
processes and hearing loss  
6) To determine the compliance or non-compliance with UNHSP processes as influenced by 
mother’s knowledge and attitude  
1.7 General Methodology 
1.7.1 Study Design 
The research used a mixed method, which refers to a combination of qualitative and quantitative research 
approaches, to achieve a real sense of the breadth and depth of the study (Johnson, Onwuegbuzie & Turner, 
2007).  An exploratory sequential mixed methods design was pursued which involved exploring the 
qualitative data, analysing it and then using the findings at the quantitative stage of the study (Creswell, 
2013).  The design was appropriate as the purpose of the research was to develop a KAP tool from the 
qualitative data generated and subsequently generalised to a larger sample.  The research followed defined 
guidelines on how to combine these approaches starting with qualitative data collection and analysis, 
building to quantitative data collection and analysis and finally interpretation (Creswell, 2013).  These 
defined guidelines have been seen as problematic as they can constrict researchers with a standardised 
methodology which can deny the opportunity to assess their position, which has been shaped by the ideas 
and content of the research (Timans, Wouters & Heilbron, 2019).  This is known as ‘reflexivity’.  However, 
the mixed method provides a ‘better understanding of the multifaceted and complex character of social 
phenomena’ such as this research into the KAP of mothers towards UNHS and childhood hearing loss 
(Greene, 2008).  
1.7.2 Sampling procedure 
The study used homogenous sampling of pregnant women attending clinics.  To give an equal opportunity 
for all women to be part of the study, simple random sampling was applied (Thompson, 2012; Bornstein, 
Jager & Putnick, 2013).  A sample was selected during the ante-natal clinics by getting a list of the number 
of mothers attending the clinic on the day. 
1) For qualitative data, a simple random sampling was conducted from a list of mothers, due to attend 
ante-natal clinics on the day of the study, as obtained from the nurse on duty 
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2) For quantitative data, a simple random sampling was used for repeatability, face validity and a KAP 
survey following the process outlined above.  With respect to content validity, experts were 
recruited from various disciplines, including audiology, otorhinolaryngology and public health. 
1.7.3 Data collection and data analysis 
The data from the qualitative and quantitative approaches was collected and analysed separately.  The data 
collection process first comprised an exploratory phase pursuing a phenomenological approach using focus 
group interviews to obtain a broad understanding of the knowledge, attitudes and practices of mothers 
towards UNHSP process and hearing loss (Creswell, 2013).  The data was then analysed by an inductive 
thematic analysis which involved identifying and coding emergent themes within data (Kalra, Pathak & 
Jena, 2013).  During the design and validation phase, data was collected through an evaluation of the draft 
questionnaire by a panel of experts to obtain content validity.  It was then administered to a small sample 
of the study population for face validity.  Thereafter, it was administered to another sample for a 
repeatability test.  The data was then analysed by frequencies and percentages for content and face validity 
using Cohen’s kappa coefficient for the repeatability test (Polit & Beck, 2010; McHugh, 2012).  The 
assessment of the validity of the tool showed the strength of evidence regarding the generalisability in terms 
of people and time (Polit & Beck, 2010).  Finally, the tool was administered to a larger sample through a 
survey.  It could be argued that the integration of these methodological approaches has strengthened the 
research, as both methods have their strengths and limitations which complement each other (Creswell, 
2013; Morgan, 2018). 
1.7.4 Study Area 
The study was conducted in Amajuba District, located in the North-Western part of KwaZulu-Natal (KZN). 
Amajuba District is situated on the border of KZN, Mpumalanga and The Free State province.  It is roughly 
half way between the two major cities of Durban and Johannesburg.  Three municipal areas fall under the 
District, namely, Newcastle, eMadlangeni and Danhauser.  The District consists of an urban community 
and a rural community.  The health needs of the community are catered for by 3 provincial hospitals 
(Madadeni, Newcastle and Niemeyer), 1 private hospital (Medi-clinic Newcastle) and approximately 40 




According to  the census of 2011 the demographics of Amajuba, in comparison to KZN and the whole of 
South Africa, (Statistics South Africa, 2014, 2012) were as follows:  













































































Unemployment Rate (%)  39.1 33 29.8 
 
The province of KwaZulu-Natal has the second largest population in South Africa with 19.8% of the total 
population following Gauteng which has 23.7% (Statistics South Africa, 2012, 2014).  In terms of race, the 







above the study population in Amajuba reflects both the provincial and the larger South Africa population 
profile. 
1.8 Thesis Overview 
The background of this thesis is covered in Chapter 1.  Chapters 2–4 have been presented as manuscripts 
and chapter 5 consists of the synthesis of the manuscripts, conclusion and recommendations.  
Chapter 2:  Mapping the content of mothers’ knowledge, attitude and practice towards universal newborn 
hearing screening for development of a KAP survey tool 
Most of the measurement tools of previous KAP studies have been developed using mainstream public 
health knowledge and have been applied in urban areas where UNHSP programmes are implemented.  The 
existing structure of knowledge of UNHSP can be difficult to understand by a lay person, resulting in issues 
of acceptability during implementation.  These tools would be difficult to use in rural areas where any 
health condition is deeply intertwined in everyday socio-economic and socio-cultural practices and 
meanings.  In this qualitative study, I explored the Knowledge, Attitude and Practice of expectant mothers 
towards UNHSP processes and hearing loss in the Amajuba district.  The study aims were to obtain and 
establish the content area from the mothers’ perspective, as part of the process of developing a tool. 
Chapter 3:  Development, repeatability and validity of mothers’ knowledge, attitude and practice of 
universal newborn hearing screening measurement tool 
Most studies have not reported or only partly reported on the accuracy and consistency of the measurement 
tools used.  In this chapter, I explained the process of the development of the KAP tool.  I then analysed 
and stated the face and content validity.  Thereafter, I analysed and reported the repeatability of the study 
and presented the validated tool. I also explained the feasibility of developing the KAP tool. 
Chapter 4: Mothers’ knowledge, attitude and practice towards universal newborn hearing loss and 
childhood hearing loss 
In this chapter I provided the baseline of knowledge, attitude and practice.  The chapter also demonstrated 
how knowledge and attitude influenced the practice of compliance or non-compliance with UNHSP 
processes.   
Chapter 5: Synthesis, conclusion and recommendation of the thesis 
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In the final chapter, I synthesised all previous chapters to summarise all findings with respect to achieving 
a validated measurement tool for UNHSP and childhood hearing loss.  I also presented the conclusion of 

































The literature review in Chapter 1 highlighted the need to consider the community 
understanding of childhood hearing loss and newborn hearing screening to increase parental 
uptake of the services provided.  It was this recognition which inspired this research into the 
development of a KAP tool that could address issues of compliance or non-compliance with 
early detection services.  Chapter 2 therefore provides a study to define the content area for 
developing a KAP tool from a mother’s perspective.  The focus is on Objective 1 of the research 
project which is to determine emerging themes of mothers’ knowledge, attitude and practices 

























Mapping the content of mothers’ knowledge, attitude and practice towards universal 































































































Chapter 2 provided us with the themes of mothers’ understanding of childhood hearing loss and newborn 
hearing screening.  In Chapter 3 a detailed process of designing and validating the tool is presented.  This 
chapter addresses the next three objectives which are to develop the KAP survey tool using the themes 
which emerged from focus group interviews with respect to the knowledge, attitude and practice of mothers 


























Development, validity and repeatability of mothers’ knowledge, attitude and practice 
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Background:  The assessment of the validity and reliability of measurement tools in 
research provides quality data.  However, evidence of the validity and reliability of parental 
knowledge and attitude regarding childhood hearing loss and newborn hearing screening is 
scarce. 
Objective:  To design a KAP survey tool regarding childhood hearing loss and a Universal 
Newborn Hearing Screening Programme of the rural Amajuba district and then test for 
validity and test-retest repeatability.  
Methods:  Face validity was conducted with 20 mothers and a content validity index was 
determined by two rounds of assessments, the first by 7 experts and the second by 3 experts.  
The kappa statistic was used to measure the stability of the tool using data from 160 mothers 
where repeated measurements were applied at two-week intervals.  The feasibility of 
developing a tool was assessed by applying the criteria of science, population and resources. 
Results:  A KAP tool was developed with twenty-nine items.  For face validity, 97% of the 
participants reported that the items were clear; wording was appropriate and easy to read and 
the language was natural.  Content validity produced excellent results with a scale and 
content validity index of 1.  Test-retest repeatability for the KAP tool was good with a 
Cohen’s kappa coefficient of 0.87 (95% CI: 0.87, 0.87).  Individually, the knowledge scale 
had a kappa of 0.86 (95% CI: 0.77, 0.95); the attitude scale had a kappa of 0.87 (95% CI: 
0.76, 0.99):  the practice scale had a kappa of 0.86 (95% CI: 0.75, 0.97) and the awareness 
scale had a kappa of 0.92 (0.83, 1.00).  The development of a KAP tool was shown to be 
feasible, given sufficient time, funds, motivation and a study population.  
Conclusion:  The development of the tool was feasible and the study produced a valid and 
reliable tool that can be useful in generating quality evidence of a community’s KAP with 
respect to childhood hearing loss and newborn hearing screening.  Evidence gathered could 
also be used to tailor health education and health promotion material of for a Universal New-
born Hearing Screening (UNHS) programme in a culturally sensitive manner to promote 
service uptake. 




A Universal Newborn Hearing Screening Programme (UNHSP) is a public health initiative 
established for the prevention of childhood hearing loss (CHL).  Permanent childhood hearing 
impairment (PCHI) is a significant cause of disability (WHO, 2016).  Endorsed by the World 
Health Organisation (WHO) for early hearing detection, UNHSP attempts to reduce the impact on 
the family and the child through accessibility of services and management of the condition (WHO, 
2017).  However, the foremost challenge in the delivery of UNHSP is the diagnostic follow-up 
and effective compliance with the intervention as it requires a pragmatic partnership between the 
health service and families (Shulman et al., 2010).  It is fair to say that the success of the 
programme depends on the full participation of UNHSP service users at the level of screening, 
follow-up, diagnostic procedures and further intervention (Engle et al., 2007). 
It is believed that more effective UNHSPs will result from a better understanding of the 
wider context of the community’s knowledge and perspective about ear health.  The existing 
literature however, refers to the maternal knowledge and attitude to UNHSPs which has been 
obtained from well-established programmes that are part of mainstream health care services 
(Young & Tattersall, 2007; Crockett et al., 2006; Park et al., 2006; Fox & Minchom, 2008; 
MacNeil & Stone, 2007; Fitzpatrick et al., 2007; Suppiej et al., 2013).  In developing countries 
research comes predominantly from urban areas, either in immunisation clinics or community 
settings (Olusanya, Luxon & Wirz, 2006; Swanepoel & Almec, 2008; Mohd Khairi et al., 2011; 
Ravi et al., 2016b; Mazlan et al., 2014).  The recognition that the perspectives of families and/or 
communities regarding CHL and NHS is important as it can produce evidence that can improve a 
child’s hearing health outcomes through health promotion strategies (Swanepoel & Almec, 2008; 
Ravi et al., 2016a). 
 
 42 
Nevertheless, in poorly resourced settings, with many competing health priorities, there 
must be good evidence that the program can deliver good compliance before policy makers will 
be prepared to invest (Olusanya & Newton, 2007).  To obtain good quality evidence there is 
frequently a need to determine the reliability and validity of measurements tools.  In a quantitative 
approach, meeting this requirement will demonstrate the tool’s stability for reliability and its 
ability to measure what it is supposed to measure for validity (Coughlan, Cronin & Ryan, 2007; 
Jack et al., 2010).  Ideally, any new or adapted measurement tool if applied to a new population 
needs to indicate how the reliability and validity were established (Polit & Beck, 2010; Coughlan, 
Cronin & Ryan, 2007). 
It was therefore necessary to develop a tool that will be acceptable to a rural community.  
As a component of Amajuba UNHSP research programme, the main goal of the current study was 
to assess whether the newly developed knowledge, attitude and practice (KAP) survey tool, 
regarding childhood hearing loss and UNHSP, is valid and reliable.  The first objective of the 
current study was to design an appropriate KAP tool, followed by the second objective of 
validating the content as reviewed by a panel of experts from several disciplines and face validity 
as evaluated by participants from the community of the study.  The third objective measured the 
test-retest repeatability designed to assess the reliability of the KAP tool.  We then demonstrated 
the achieved validity and repeatability of the KAP measurement tool. 
Methods 
KAP survey tool construct development 
The questionnaire was developed in English using significant findings from our previous 
qualitative study (Graham et al., 2019) and also incorporated key theoretical aspects from the KAP 
literature (Kumar, 2015).  The questions were designed to identify the key concepts with respect 
 
 43 
to CHL and UNHSP, as commonly shared by the community, to deepen our understanding of the 
issues (WHO, 2008; Launiala, 2009).  It was thus constructed according to the broader concepts 
of KAP which are based on the premise that we can measure the existing knowledge, perspectives 
and actions taken with respect to CHL and UNHS.  This can then offer space to increase the 
provision of information that can change their current KAP and ultimately, their behaviour (WHO, 
2012).  Hence, the questionnaire also included the concept of behaviour. 
The initial draft tool was developed with twenty-five items.  However, after content 
validation it was revised to twenty-nine items including two contingency items (filter questions), 
which reduced the numbered items to twenty-seven.  These were then divided into four scale 
constructs and one demographic section as described below: 
(1) Demographic: 6 items 
(2) Knowledge scale:  6 items in total; 3 items have three response options (Yes/No/I don’t 
know) and the other 3 have multiple response options. 
(3) Attitudes and Behaviour scale: 6 items in total: 1 item with yes/no response; 3 items have 
multiple responses and 1 has a rating scale (very seriously to not seriously) and 1 has one 
choice response from different statements. 
(4) Health care seeking (Practice) and Behaviour scale: 6 items in total: 3 items have 
multiple responses; 2 items have one choice from several statements and 1 item has a 
dichotomous response option. 
(5) Awareness scale:  5 items in total; 3 items have multiple response options; 1 item has a 
choice from several statements and 1 item has a dichotomous option. 
Participants and procedures 
In assessing validity and reliability the sampling was approached differently. The data was 
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collected between November 2016 and March 2017. 
Content validity 
For content validity, the tool was evaluated by a team of seven experts from the disciplines of 
audiology, otorhinolaryngology and public health.  The experts were first asked if they would like 
to participate in the study.  After acceptance, a formal letter of invitation with the evaluation form 
was sent to the expert.  These experts reviewed the questionnaire for comprehensiveness as well 
as relevancy of the scale’s content and content domain (Waltz, Strickland & Lenz, 2010; Polit & 
Beck, 2010).  They came back with comments in relation to the wording and added two questions.  
However, after the content validity index (CVI) analysis was done it was found that the practice 
scale construct did not achieve the required CVI.  Therefore, the questions were revised, with the 
input from the experts.  Then a second team of three experts was invited to evaluate the relevancy 
of the questionnaire with regard to the scale’s content and content domain. 
Translation of the tool 
Thereafter, we engaged a professional from the linguistic department at University of Kwa-Zulu 
Natal to translate the questionnaire into the Zulu language as this was the medium of 
communication used by most participants.  The translated questionnaire was then taken back to 
the community where another expert translated it back into English.  The principal investigator, 
working with two research assistants (recruited nurses for the larger study who are Zulu speakers 
from the same community), then reviewed each item for the appropriateness of spoken language 
in everyday settings as well as the structure of questionnaire. 
Face validity 
A face validity exercise was conducted by recruiting twenty participants from three ante-natal 
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clinics (Madadeni 1, Stafford, Osizweni 3) at the study site.  Convenience sampling was applied 
to identify seven, seven and six participants from each clinic respectively, chosen from those 
waiting for consultation.  We asked the pregnant women selected if they would like to review the 
questionnaire and participate in the study. Those who accepted were first given a consent form, 
then a review sheet and a questionnaire. 
 Repeatability 
Repeatability is a test-retest reliability exercise which demonstrates the consistency of the 
measurement tool that has been administered at two or more points with short intervals between 
tests (Kumar, 2015).  The questionnaire was thus used to conduct a test-retest repeatability study 
with a sample of 160 participants, recruited randomly from the Newcastle hospital ante-natal 
clinic.  We first established the total number of pregnant mothers attending the clinic that day, 
enumerated them separately on pieces of paper before shuffling them in a box.  We then picked 
twenty numbers at random and correlated these numbers with the names on the registered list of 
the day.  Participants were first briefed about the purpose of the study and were then notified that 
they would be required to repeat the same exercise after two weeks.  Thereafter, they were asked 
for written consent and to self-administer the questionnaire independently without discussing with 
anybody.  However, some participants were accompanied by their mother, sister etc. and we felt 
it acceptable to allow them to complete the questionnaire together.  Normally, repeatability 
requires participants to repeat the same exercise at a later date.  Data collection took 6 weeks, with 
the first test data collected over a two week period in early-mid February 2017.  Refreshments and 
snacks were given to the participants as a token of appreciation.  Thereafter, we had an interval of 
two weeks before the re-test data was collected in early-mid March 2017.  During the second phase 
of data collection we devised a mechanism to encourage participants to come to the hospital for 
 
 46 
the study arranging four time slots every day, over a two week period.  Since we had participants’ 
contact details, we called each participant and asked them to choose a day and a time slot when 
they would be available for the study.  This was an arduous task that required persistent phone 
calls and follow-ups for those who did not turn up on the first call.  We used transport subsidies, 
refreshments and snacks to encourage them to come. 
Data analysis 
Content validity and face validity 
Content Validity addresses issues of the comprehensiveness and representativeness of the content 
domain.  Experts rated the items as follows: 1- not relevant; 2 – somewhat relevant; 3 – relevant 
and 4 – very relevant.  To analyse the data, we used the Content Validity Index (CVI) 
measurement.  CVI refers to the extent to which an instrument covers the content it is supposed to 
measure  (Polit & Beck, 2006).  This measurement provides two results: Item Content Validity 
Index (I-CVI) which measures the efficacy of the item and Scale Content Validity Index average 
(S-CVI/Ave) which measures the efficacy of the scale.  The criteria used for analysis is that of I-
CVI of .78 and S-CVI/Ave of .90 or higher for 6 to 10 experts and I-CVI of 1 for 3 to 5 experts 
(Polit & Beck, 2010).  By using Excel, the I-CVI was calculated as the number of experts who 
rated relevant or very relevant divided by the total number of experts.  Whereas, the S-CVI was 
calculated by averaging the proportion of items 3 and 4 amongst experts. 
For face validity, we used descriptive analysis, where participants  evaluated  (1-strongly 
disagree; 2 – disagree; 3 – agree and 4 – disagree) the tool with respect to clarity, wording, 




To analyse the data for test-retest repeatability, SPSS version 24 was used. Repeatability is a 
measure of reliability and since the measurement scales were nominal, Cohen’s Kappa was 
considered as an appropriate statistic (Watson & Petrie, 2010; McHugh, 2012).  Kappa is a measure 
which determines the amount of agreement between measurements that is greater than the amount 
expected by chance alone.  Kappa allowed us to calculate observed agreement between the two 
measurements and adjust for agreement expected by chance then normalise the values to create a 
coefficient from -1 to 1.  The negative value demonstrates that the observed agreement is less than 
that expected by chance and when the value is 0 the observed agreement can be justified by chance 
and when it is 1 there is a perfect agreement.  As suggested by Landis and Koch,  Cohen’s Kappa 
strength of agreement will be interpreted as follows   0 as poor;  0.00 – 020 as slight;  0.21 – 0.40 
- as fair;  0.41- 0.60 – as moderate;  0.61 – 0.80 as substantial and 0.81 – 1.00 as almost perfect 
agreement (Landis & Koch, 1977).  Any kappa that is below 0.60 implies insufficient agreement, 
suggesting slight confidence in the study results.  For all items that had multiple responses we used 
dichotomous options by scoring ‘yes’ for one and ‘no’ for zero and calculated the Cohen’s kappa.  
We analysed each variable separately and then a pooled kappa for the item.  For the rest of the 
items we calculated kappa to the item directly.  A pooled kappa was also used for knowledge, 
attitude and practice as they are individual constructs and were later used for the full instrument.  
A pooled kappa is the averaging of all observed agreements and of all the expected agreements 
which were then set into the kappa formula (DeVries et al., 2008).  A standard error was also 
computed for each item, scale construct and the total instrument which allowed us to understand 
the degree of uncertainty in the kappa estimate results. This gave meaning to the kappa by 
providing 95% confidence intervals. 
 
 48 
The feasibility of developing a KAP survey tool 
To assess the feasibility of developing the KAP survey tool we followed the guidelines of the 
‘research study feasibility tool’ which focusses on three assessment criteria, science, population 
and resources (Institute of Translation Health Sciences, 2017).  We then selected components that 
were applicable to the assessment of the tool, as follows: 
Science: Whether 1) the tool will make a contribution to the existing body of knowledge, 2) the 
research team was motivated during the process of developing the tool and 3) the procedures of 
developing the tool were realistic  
Population: Whether 4) it was easy to access the study population during the process and 5) the 
incentives for participants were sufficient 
Resources: Whether 6) time was sufficient for the whole process of developing the tool – 
designing, data collection, capturing and analysing and 7) funds were sufficient and did not delay 
the study. 
Ethics 
Ethical approval was obtained from the Biomedical Research Ethical Committee (BREC) 
University of KwaZulu-Natal - No. BFC261/16 (sub-study of BFC421/15).  Voluntary informed 
written consent was obtained for participation which included maintaining confidentiality and 
anonymity within possible bounds.  
Results 
Content validity 
The results of the second stage of rating all items were rated very relevant by the experts with a 
total agreement on all 23 items, resulting in an I-CVI of 1.  All scale constructs had a S-CVI/Ave 
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of 1, demonstrating that the measurement tool was valid in content. 
Face Validity 
The rating for the assessment of face validity was established at one to four and all participants 
rated the questionnaire three or four.  Ninety percent indicated that the instructions were clear and 
understandable.  Ninety five percent indicated that the wording was appropriate and that the 
readability was suitable.  All of them indicated that the questions were easy to answer, the language 
natural and the layout was good. 
Test-retest Repeatability 
The repeatability study consisted of 160 participants, all of whom were expectant mothers from 
the ante-natal clinic.  The demographic characteristics of the participants are shown in Table 1.  
Table 1:  Characteristics of participants and descriptive analysis (N=160) 
Characteristics Frequency Percentage 
Age 18 – 20 27 17 
21 – 30 80 50 
31 – 40 44 27 
Over 40 years 9 6 
    
Marital Status Married 22 14 
Single 135 84 
Living with a partner 3 2 
    
Religious Belief Muslim 1 1 
Christian 103 64 
Hindu 2 1 
African Ancestral 54 34 
    
Level of Completed education No school 4 2 
Primary 31 19 
High school 81 51 
College 36 23 
Higher Education (University) 8 5 
    
Current employment status Employed 27 17 
Unemployed 108 67 
Student 25 16 
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The reliability of the questionnaire was determined by test-retest repeatability.  Item-
specific results are shown in each scale construct, with item numbering according to the numbering 
in the questionnaire as follows: 
Knowledge 
The kappa values for 5 items show almost perfect agreement, which indicates the clear structure 
of the items.  One item, however, indicated only a substantial level of agreement, demonstrating 
an inconsistency by the participants in the two point assessment when compared to other items of 
knowledge.  
























7 Baby born with hearing loss Almost perfect 0.86 0.035 (0.79 – 0.93) 
8 Causes of hearing loss Almost perfect 0.89* 0.045 (0.80 – 0.98) 
9 Detection in a newborn Substantial 0.78 0.044 (0.69 – 0.86) 
10 Develop HL after passing 
test 
Almost perfect 0.89 0.031 (0.83 – 0.95) 
11 Identifying a child with HL Almost perfect 0.81* 0.050 (0.71 – 0.91) 
12 Treatment for a child with 
HL 
Almost perfect 0.86* 0.056 (0.75 – 0.97) 
*pooled kappa 
Attitude and Behaviour 
The results of the kappa in the attitude scale reveal an almost perfect agreement.  However, the CI 
width (margin of error – 0.36) of item 13a is so wide that it shows a large disagreement at the 
lower limit, even though the overall level of agreement shows reliability.  
























13 Screening acceptance Almost 
perfect 
1.00 0.00 (1.00 – 1.00) 




0.83* 0.186 (0.47 – 1.00) 
14 Reaction if baby found with HL Almost 
perfect 
0.83* 0.066 (0.70 – 0.96) 





0.97 0.018 (0.93 – 1.00) 




0.84* 0.058 (0.73 – 0.96) 




0.98 0.013 (0.96 – 1.00) 
  *pooled kappa 
Practice (Health care seeking and behaviour) 
The level of agreement in the items of the practice scale construct varied from moderate to 
substantial as shown in Table 4 below.  Please note item 20 where the level of agreement was 
moderate with the lowest kappa indicating that about half of the participant’s responses disagreed 
with respect to the acceptance of further examination.   






















–  Upper 
Limit)  
18 Habitual health seeking 
behaviour 
Substantial 0.79* 0.079 (0.64 – 0.95) 




0.87* 0.075 (0.72 – 1.00) 
20 Acceptance of further 
examination 
Moderate 0.50 0.277 (-0.04 – 1.00) 




0.97 0.019 (0.93 – 1.00) 
21 Challenges that may hinder 




0.95* 0.033 (0.88 – 1.00) 
22 Usual support when women 
take a child to the health facility 




Awareness of childhood hearing loss and newborn hearing screening 
In terms of the awareness scale construct, five items were assessed by Cohen’s kappa (Table 5).   






















23 First heard about newborn 
hearing screening 
Substantial 0.73 0.057 (0.62 – 0.85) 
24 Whether well informed about 
newborn hearing screening 
programme 
Substantial 0.79 0.061 (0.67 – 0.91) 




0.91* 0.061 (0.79 – 1.00) 
26 Information they would like to 
get if a child is at risk of HL 
Almost 
perfect 
0.96* 0.026 (0.91 – 1.00) 
27 Effective sources of information 
that can reach the community 
regarding newborn hearing 
screening programme  
Almost 
perfect 
0.96* 0.029 (0.91 – 1.00) 
*pooled kappa 
Knowledge, Attitude, Practice and Awareness 
A pooled Cohen’s kappa was assessed for the four scale constructs.  The pooled kappa result for 
knowledge was 0.86 (95% CI: 077, 0.95); for attitude it was 0.87 (95% CI: 0.76, 0.99); for practice 
it was 0.86 (95% CI: 0.75, 0.97) and for awareness it was 0.92 (95% CI: 0.83, 1.00) all indicating 
an almost perfect agreement. 
The measured, pooled Cohen’s kappa for all 23 items of the KAP survey tool was 0.87 
(95% CI: (0.87, 0.87) indicating an almost perfect agreement.  Hence, the test-retest repeatability 
evidently demonstrates a reliable KAP survey tool. 
The feasibility of developing a KAP survey tool 
It was important to develop this tool as it would encourage the community to share their 
perspectives regarding CHL and UNHSP.  The development of the tool followed  a rigorous 
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scientific approach which consisted of designing, refining, validating and assessing the reliability 
of the tool (Kumar, 2015).  Since the study was part of the Amajuba UNHS research programme, 
the recruitment of participants at each stage of the development of the tool was possible, supported 
by subsidised incentives.  This process also demanded a great deal of time, from the initial design 
stage to the validation of the tool and although tedious, most of the procedures were realistic and 
achievable.  Another important factor was funding, which provided a budget to cover 
accommodation, transport and research team expenses. 
Discussion 
The development of the KAP survey tool was feasible given sufficient time, funds, motivation and 
a study population as demonstrated in this study.  This study presents the stages of the development 
and validation of the KAP tool regarding childhood hearing loss and UNHS.  The question was 
whether the proposed KAP measures were measuring what they were supposed to measure, in 
terms of accuracy or stability (Coughlan, Cronin & Ryan, 2007; Kumar, 2015).  The results suggest 
that the tool which was developed is both theoretically sound and a valid measure of KAP 
regarding childhood hearing loss and UNHS. 
The results of the validity assessments in the questionnaire indicated that it is an applicable 
measure for the phenomena of NHS and CHL, as it went through appropriate validation processes.  
Although face validity is understood as the weakest approach to validity due to its subjective nature 
(Drost, 2011), it is pragmatic in the context of acceptability (Bannigan & Watson, 2009).  It has 
provided significant information that allowed the tool to be more understandable to participants in 
this study.  Content validity results, on the other hand, demonstrated the KAP tool scale relevancy 
to the phenomena of  newborn hearing screening and childhood hearing loss (Polit & Beck, 2010). 
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It could be argued that some of the generic concepts and measures of the KAP tool overlap 
with the previous KAP tool and these can be compared to yield additional evidence of the validity 
of the tool.  For example, these could include measures that assessed knowledge about (1) a baby 
born with HL, (2) risk factors (e.g. noise, ear-discharge, medication, hereditary, traditional 
medicine), (3) hearing loss identified at birth, (4) treatment of CHL and (5) cultural beliefs 
(ancestral sins, bewitchment) as would measures that assessed attitude towards screening and 
whether parents would like more information.  Clearly, we could have compared these measures 
at face value but we did not as context is important and varies between communities.  The meaning 
of concepts can be unclear if they are interpreted within specific socio-cultural contexts and 
language differences as these factors can influence the outcome (Bowling, 2005; Boateng et al., 
2018).  Our tool differed from the previous tool as the wording of the questions and the scale 
constructs captured the specific context and the concepts that were defined and which could readily 
be understood by the community of study.  Further, this study also revealed that the interpretation 
of concepts in any content domain can be ambiguous (Bollen, 1989:p.185), as our own experience, 
through the repetitive process of content validity varied amongst the experts. 
For various reasons, these results were not comparable to previous studies that measured 
similar variables.  Some studies did not report validity (MacNeil & Stone, 2007; Mohd Khairi et 
al., 2011; Scheepers, Swanepoel & Roux, 2014).  Other studies adapted previous  tools (Crockett 
et al., 2006; Swanepoel & Almec, 2008; Suppiej et al., 2013), while some studies modified these 
tools and conducted a pilot study but provided no evidence of validity (Rajagopalan et al., 2014; 
Ravi et al., 2016b).  Nevertheless, it is hoped that the tool developed in this study will help initiate 
a new line of research which integrates and validates community perspectives of KAP with regard 
to childhood hearing loss and newborn hearing screening. 
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On the other hand, the test-retest repeatability exercise was undertaken to investigate 
whether or not the developed KAP survey tool of newborn hearing screening and childhood 
hearing loss was consistent and stable enough to be of value and to quantify its agreement and 
repeatability.  The repeatability assessment of a measurement tool requires that it is undertaken at 
two points in time (Coughlan, Cronin & Ryan, 2007).  In research practice, the degree of agreement 
between the two assessments is an indication of the quality of a single measurement, suggesting 
test-retest reliability for consistency and stability across time (Bannigan & Watson, 2009; Bartlett 
& Frost, 2008).  The results of test-retest repeatability showed a Cohen’s Kappa coefficient of 0.87 
with almost perfect agreement indicating the consistency and stability of the tool and its constructs.  
The majority of items (22 of 23, 96%), with kappa values greater than 0.61, suggested a substantial 
to almost perfect agreement.  However, there were two items that were incongruent with other 
items in their respective scale construct.  In the knowledge scale construct, the level of agreement 
of one item was lower than the other five items.  This could be interpreted to mean that items 
which assessed the general knowledge of childhood hearing loss such as causes, treatment etc., 
had clearly achieved better agreement than the early detection items.  With the practice scale 
construct, the item “acceptance of further examination when offered to the child” achieved the 
lowest value of reliability leading to a negative value in confidence intervals.  The kappa estimate 
claimed a moderate level of agreement with a 95% confidence interval that the true estimate was 
between -0.04 – 1.  We can conclude from the negative CI in lower limits, based on the 95% 
confidence interval, that there is a disagreement with regard to the likely acceptance of further 
examination of a child if offered.  This evidently demonstrates the limitation of kappa as the 
estimates of CI includes negative values of poor agreement to almost perfect agreement.  In this 
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context, statistical significance signifies nothing when so much error exists in the results (McHugh, 
2012). 
 These results are not in line with previous studies as the mode of analysis is different.  As 
previously stated, the current study used Cohen’s Kappa test-retest repeatability to account for 
chance agreement in order to achieve reliability of the KAP survey tool (Watson & Petrie, 2010).  
The assumptions of Cohen’s kappa coefficient is that the nominal scales with an agreement are 
independent, mutually exclusive and exhaustive, showing stability at those two points in time.  
Previous studies that reported reliability used internal consistency with the Cronbach alpha 
coefficient, which reflects the coherence of the components of the scale of the measurement tool 
(Crockett et al., 2006; Olusanya, Luxon & Wirz, 2006; Mohd Khairi et al., 2011; Ravi et al., 
2016b).  Although, the procedures undertaken to obtain reliability were not elaborated in these 
studies, the alpha coefficient is one way of assessing the internal consistency of a measuring scale 
(Kumar, 2015).  This usually refers to the degree of homogeneity or the inter-relatedness of a set 
of items within a scale. 
Overall, it can be argued that the validated KAP survey tool will be resourceful and 
versatile in addressing the needs of this community and other communities with similar 
characteristics. 
Limitations and recommendations 
There is a need for further validation of this tool using predictive validity to examine subsequent 




To demonstrate further stability of the scale constructs, we recommend a cross-validation 
of the questionnaire across independent samples.  This will strengthen the rigor of the 
questionnaire and broaden the generalisability. 
Conclusion 
Although the development of the tool was laborious it proved to be feasible and may offer valuable 
information for future interventions around childhood hearing loss and early detection.  The KAP 
scale constructs showed a good validity with high I-CVI and S-CVI.  The reliability of the KAP 
survey tool was good as the three constructs achieved an almost perfect agreement between the 
participants’ two point results, after taking chance agreement into account.  However, estimates of 
kappa can be ambiguous in certain contexts when the confidence intervals comprise the whole 
scale of kappa interpretation.  Overall, the developed KAP survey tool may be useful in 
understanding rural communities that are similar to the community of study. 
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Chapter 3 presented a detailed explanation of the process of developing the KAP tool from design to 
validation.  In Chapter 4 the validated KAP tool was used with a community of expectant mothers to 
obtain a KAP baseline.  This chapter addresses objective 5, which is to obtain a baseline of knowledge, 
attitude and practice of mothers regarding UNHSP process and childhood hearing loss and objective 6 
which is to determine the compliance or non-compliance by mothers with UNHSP processes as 
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Background: The significance of a community knowledge, attitude and practice (KAP) study 
regarding childhood hearing loss (CHL) and newborn hearing screening (NHS), is the potential 
contribution it can make to improving early hearing detection programmes.  The biggest 
challenge in these programmes is the loss to follow-up in children who require further hearing 
assessments and intervention. 
Objective:  To achieve a baseline KAP of mothers regarding childhood hearing loss and 
newborn hearing screening and to determine whether compliance or non-compliance with 
UNHSP is influenced by knowledge and attitude. 
Methods:  A descriptive cross-sectional survey was undertaken at the antenatal clinic in 
Newcastle provincial hospital, Amajuba district.  A KAP survey questionnaire was self-
administered to 450 randomly selected pregnant women. 
Results:  Knowledge of CHL was limited.  68% (n=304) of the participants did not know that 
a baby can be born with hearing loss.  Well-known factors about the causes of hearing loss were 
ear disorders 56% (n=252) and hereditary 55% (n=248) and most of the participants knew little 
about other factors.  45% (n=203) of the participants reported cultural factors, such as non-
adherence to birth and ancestral rituals, as causing hearing loss.  Although 81% (n=366) had no 
knowledge about early hearing detection, the attitude towards NHS was positive with 97% 
(n=436) willing to accept the service if offered.  However, participants may be discouraged 
from participating fully in the UNHSP processes due to a lack of finances (76%), time (16%) 
and a fear of equipment (20%).  Most participants considered the health facility as the significant 
point of consultation (98%) and treatment (88%) for CHL.  Based on KAP theory, the limited 
knowledge of participants did not affect their attitude to UNHSP but their attitude towards 
newborn hearing screening influenced their compliance with UNHSP processes. 
 Conclusion:  The baseline KAP study demonstrated that over half of participants had 
knowledge of CHL and newborn hearing screening.  Although UNHSP compliance seems 
feasible, various challenges may diminish the wider acceptance of these services.  The evidence 
of this study will enable policymakers to consider KAP strengths and limitations in the delivery 
of UNHSP services, including health education and health promotion strategies. 




Disabling hearing loss is defined as hearing loss greater than 40dB for adults and 30dB for children 
in the better hearing ear (WHO, 2020).  In terms of the leading causes of years lived with disability, 
it is ranked third globally, fifth in sub-Saharan Africa and second in South Africa (Vos et al., 
2017).  It remains a major public health issue affecting almost 6.1% (466 million) of the global 
population, with 7% (34 million) of this total accounted for by children (WHO, 2020).  Public 
health strategies work towards Universal Newborn Hearing Screening Programmes (UNHSP) 
which enable early detection, treatment and the rehabilitation of childhood hearing loss (Muse et 
al., 2013).  These programmes promote the screening of newborns within one month of birth.  
When applicable, follow-up and diagnosis are organised within the first three months followed by 
an intervention within six months (Muse et al., 2013).  Although, these programmes are 
implemented widely in high-income countries, some mid-income and most of the low-income 
countries have not taken them on board. 
Prevention strategies of UNHSP require families to be fully integrated into the programme as they 
are intrinsically connected to the success of the programme.  UNHSP guidelines require families 
concerned to pursue several processes, whereby participation or non-participation can reduce or 
increase the burden of disabling hearing loss (Muse et al., 2013).  For over a decade, several studies 
have been carried out to analyse the knowledge, attitude and impact of newborn hearing screening 
(NHS) on families that participated in the intervention and those whose children were identified 
as deaf (Mohd Khairi et al., 2011; MacNeil & Stone, 2007; Scheepers, Swanepoel & Roux, 2014; 
Young & Tattersall, 2005; Ravi et al., 2016b).  In these studies, an inadequacy of knowledge about 
NHS, childhood hearing loss (CHL) and its risk factors was observed amongst the study population 
(Olusanya, Luxon & Wirz, 2006; MacNeil & Stone, 2007; Swanepoel & Almec, 2008; Mohd 
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Khairi et al., 2011; Akilan, Vidya & Roopa, 2014; Rajagopalan et al., 2014; Ravi et al., 2016b).  
Addressing this inadequacy of knowledge through public health interventions can inform and 
improve the effectiveness of the service delivery of UNHSP (Moeller et al., 2013).  Clearly, 
assessing the existing knowledge, attitudes and practices (KAP) relating to UNHSP and childhood 
hearing loss is crucial in understanding the challenges and optimising the experiences of families. 
KAP studies are generally conducted to establish a baseline, assess the strengths and limitations 
of a health related issue within the community concerned as well as measuring changes in 
individuals or groups after intervention (Medicine Du Monde, 2011; Launiala, 2009).  In this study 
our objective is to determine the levels of KAP regarding childhood hearing loss and NHS amongst 
expectant mothers in a semi-rural setting in KwaZulu-Natal Province, South Africa.  The South 
African health system is complex with challenges in population health, health policy and service 
delivery, embedded in its history of racial and gender discrimination as well as income inequalities 
(Coovadia et al., 2009).  Inequities in health accessibility are shaped by various factors such as 
service provision/utilisation, financial affordability and the social and cultural acceptability that 
exists within and between provinces (Xu, Saksena & Evans, 2010; Coovadia et al., 2009).  
Although UNHSP has been acknowledged as a public health strategy (The Health Professions 
Council of South Africa, 2018), there is no advanced policy for its roll-out nationally beyond 
pockets of screening conducted in a private hospitals, but rarely in public hospitals and 
community-based settings (Meyer & Swanepoel, 2011; Khoza-Shangase & Harbinson, 2015; De 
Kock, Swanepoel & Hall, 2016; Bezuidenhout et al., 2018).  KAP studies regarding childhood 
hearing loss and NHS amongst mothers that were undertaken in these settings have been 
influenced by the concepts of biomedical science (Swanepoel & Almec, 2008; Scheepers, 
Swanepoel & Roux, 2014).  This has raised concerns that the populations studied are not aware of 
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the medical concepts (Ravi et al., 2016a).  This research has assessed KAP by using concepts that 
are embodied in the community’s comprehension of CHL and UNHSP as obtained from our 
previous study (Graham et al., 2019).  These concepts were used for the development of a KAP 
tool which was later validated.  This research has used the KAP tool to understand the participants’ 
perceptions regarding childhood hearing loss and UNHSP which could influence their compliance 
or non-compliance.  The results not only established a baseline but highlighted the needs of the 
community regarding childhood hearing loss and NHS.  The outcome will also inform policy prior 
to establishing UNHSP. 
Methods 
Study area 
Amajuba District is situated in the North-western part of KwaZulu-Natal bordering Mpumalanga 
and the Free State provinces of South Africa.  It has an estimated population of over five hundred 
thousand with about out one third of the population being children (Amajuba District Municipality, 
2018).  The health needs of what is largely a rural community are catered for by 3 Provincial 
Hospitals (Madadeni, Newcastle and Niemeyer), 1 private hospital (Medi-clinic Newcastle), and 
close to 40 clinics.  Newcastle Provincial hospital is a Regional Mother and Child Hospital which 
provides preventative, promotive, curative and rehabilitative health programmes for all women, 
newborns and children (Department of Health: Province of Kwazulu-Natal, 2018).  The study was 





The study was a quantitative, cross sectional survey and is descriptive in design.  A questionnaire 
was used as the instrument for data collection.  This approach was suitable for this study as it 
allowed for the measurement of various variables and provided a snapshot of KAP regarding 
childhood hearing loss in the study population through a single-point data collection exercise.  
However, it is liable to non-response and information bias due to the inability of study participants 
to recall facts (Sedgwick, 2014). 
Participants 
A pre-requisite for participation in this study was being pregnant.  Sample size was determined 
with the understanding that statistical precision increases as prevalence estimates approach 50%, 
we assumed the KAP among mothers to be approximately 20%.  As no similar studies (in terms 
of data being collected from participant’s concepts) have been conducted we assumed the limit of 
statistical significance to be 0.05 (95% confidence level) with an allowed error of 5%.  The sample 
size before upward adjustment was 384 with an upward adjustment of 15% to allow for biases.  
We thus rounded the number up to 450 pregnant mothers who were selected for the study. 
The recruitment was done at the ante-natal clinic at Newcastle Provincial Hospital.  A simple 
random sampling was conducted so that all expectant mothers attending the clinic could have an 
equal chance to participate in the study (Creswell, 2013).  Participants were recruited by first 
obtaining the number of women registered to attend the clinic on each day.  The approximate 
sampling frame for each day was 70 – 80 registered pregnant women.  Since the list was numbered, 
each number was written separately in a piece of paper, shuffled and then thirty numbers were 
randomly selected.  We then identified the names from the registered list to obtain participants for 
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the study.  Thereafter, we approached the mothers and invited them to participate in the study.  A 
few refused to participate due to either being in a rush or not feeling well.  Refusals were replaced 
by picking another number using the same selection process as described above. 
Data Collection 
The data was collected using a questionnaire developed from our previous study (Graham et al., 
2019).  The Scale Content Validity Index (SCVI) and Item Content Validity Index (ICVI) for the 
questionnaire was 1.  Test-retest repeatability for the questionnaire was Cohen’s kappa 0.87 (95% 
CI: 0.87, 0.87).  The questionnaire was administered to 450 participants for three weeks during the 
months of April and May, 2017.  Two research assistants were recruited to assist in the quality 
control of the survey.  They were first trained on the process of data collection in terms of sampling, 
how to approach participants and the distribution of the questionnaires.  Prior to handing out the 
questionnaire, participants were given an information sheet about the study and were then asked 
for their written consent.  Since it was a self-administered exercise, participants were asked to do 
this independently without discussing with the person next to them.  However, some participants 
were accompanied by a mother, sister, etc. and we gave them a waiver for this restriction and 
advised them that it was acceptable to complete the questionnaire together.  After completion they 
returned the questionnaire to either the researcher or research assistant.  There was no intervention 
from the researcher/assistants at the time of completion of the questionnaire.  Refreshments and 




KAP survey data was analysed using SPSS version 25.  Responses were given values and 
descriptive analysis conducted.  Since most of the items had variables that were dichotomous, the 
results were reported in frequencies and percentages. 
The assessment of whether knowledge and attitude has influenced compliance or non-compliance 
towards UNHSP processes was determined by the linear narrative of KAP theory (Warwick, 1983; 
Launiala, 2009), based on the results of knowledge possessed by mothers’ regarding CHL and 
UNHS and whether it has affected their attitudes which led to compliance or non-compliance.  
Ethics 
Ethical approval was obtained from Biomedical Research Ethical Committee at University of 
KwaZulu-Natal with protocol registration no. BFC261/16 (sub-study of BFC421/15).  Voluntary 
informed written consent was administered for participation which included guaranteed 
confidentiality and anonymity within possible limits.  
Results 
Participants in the study were comprised of 450 expectant mothers from the Newcastle ante-natal 
clinic. Demographic data revealed that the ages of the participants ranged from 18 years to over 
40 years. Demographic characteristics of the participants are shown in Table 1, including their 
marital status, religion, the level of education and employment status.  The majority of the 
participants had completed high school with very few that had not been to school and some had 
tertiary education.  The vast majority of participants were single and unemployed.  The most 
common religion was Christianity followed by “African ancestral”. 
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Table 1:  Demographic characteristics of participants (N=450) 











Marital status      
Married 8(2) 28(6) 26(6) 4(1) 66(15) 
Single 70(16) 175(39) 97(22) 13(3) 355(79) 
Divorced 0 1(.2) 0 1(.2) 3(.7) 
Widow 0 0 1/(.2) 0 1(.2) 
Living with partner 4(1) 8(2) 12(3) 2(.4) 25(6) 
      
Religion      
Muslim 2(.4) 3(.6) 4(1) 0 9(2) 
Christian 50(11) 132(29) 86(19) 14(3) 282(63) 
African Ancestral 30(7) 77(17) 46(10) 6(1) 159(35) 
      
Education      
No school 2(.4) 1(.2) 2(.4) 2(.4) 7(2) 
Primary 21(5) 21(5) 34(8) 7(2) 83(18) 
High School 57(13) 129(29) 72(16) 9(2) 267(59) 
College 2(.4) 44(10) 19(4) 1(.2) 66(15) 
Higher Education 0 17(4) 1(.2) 1(.2) 27(6) 
      
Employment      
Employed 5(1) 45(10) 42(9) 5(1) 87(19) 
Unemployed 41(9) 143(32) 92(20) 15(3) 291(66) 
Student 36(8) 24(5) 2(.2) 0 62(15) 
      
Knowledge about newborn hearing loss, its detection and its development in children 
Although some participants had knowledge about newborn hearing loss and its development after 
birth, almost half of the participants did not know about newborn hearing loss (48%) and the 
development of hearing loss (44%) during a child’s growth (Table 2).  Similarly, over a half of the 
participants did not know about the detection of hearing loss (54%), with very few knowing about 
the issue (19%) and others disagreeing that detection was possible (27%). 





I don’t know 
N (%) 
New-born hearing loss 146(32) 88(20) 216(48) 
Detection of hearing loss 84(19) 121(27) 245(54) 
Development of  HL after birth 209(46) 45(10) 196(44) 
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Causes of childhood hearing loss 
The top three causes of childhood hearing loss that were reported by participants were any form 
of ear disorder (wax, discharge, ear drum, nerve), hereditary causes and the impact of the non-
adherence to birth and ancestral rituals (Figure 1). 
 
Figure 1:  Participants knowledge about causes of hearing loss (N=450) 
55% of the participants reported knowledge about the hereditary causes of childhood hearing loss, 
seemingly contradicting their previous responses regarding knowledge of newborn hearing loss 
(32%).  We assumed that the percentage increase was due to some participants (46%) believing 
that hearing loss can develop after birth (Table 1).  Over a third of the participants did not know 
the causes of hearing loss but 100% (N=159) of participants whose religion is African ancestral 
reported abandoning birth and ancestral rituals as the cause of childhood hearing loss as well as 42 
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Identification of childhood hearing loss 
Participants knowledge about the ways in which one can identify a child with hearing loss was 
established in several ways (Figure 2), with a child showing no response to sounds as the most 
frequent answer. 
 
` Figure 2:  Participants knowledge about how to identify a child with hearing loss (N=450) 
Treatment of childhood hearing Loss 
Knowledge about the treatment of a child identified with hearing loss was demonstrated by 394 
participants, stating that that treatment can be provided at the health facility.  165 participants 
mentioned hearing aids (Figure 3).  Sixty eight participants said treatment can be provided by 
cultural means, using local herbs or conducting birth and ancestral rituals.  This group was 
comprised of 37 participants whose religion is “African ancestral” and 28 participants who were 
Christians.  Church as a place to get treatment was reported by 53 participants, of which 37 were 
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      Figure 3:  Participants knowledge about treatment of a child identified with hearing loss 
Attitude towards hearing loss and newborn hearing screening 
From the total participants, 97% (N=436) responded that they would accept newborn hearing 
screening when offered to them.  The remaining 3% (N=14) said the opposite for a number of 
reasons such as the need to consult the family prior to accepting (N=8), scepticism about hearing 
loss being identified in newborns (N=6) and not having enough information about hearing 
screening to make a decision (N=5). 
A total of 256 participants (57%) responded that they would be emotionally affected by hearing 
that one’s baby had been diagnosed with hearing loss, with misery reported by 10% (N=47), 
disappointment 8% (N=38), stress 7% (N=31) whilst guilt, helplessness, and frustration accounted 
for 21% (N=21) of the participants.  Although emotionally affected, 75% (N=339) of the 
participants responded that they would still want to learn more about the condition. 
The participant’s beliefs about the seriousness of childhood hearing loss were diverse.  Whilst 36% 
(N=162) of participants believed that the condition of hearing loss was ‘very serious’ as it would 
deeply impact the family and community, a higher percentage of 46% (N=207) responded that the 
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(N=29) while 12% (N=52) claimed it `not to be serious at all’.  In the social context, the impact of 
hearing loss was described in the following statements; the inability to communicate with others 
64% (N=287), the deaf person’s inability to hear danger warnings such as fire, vehicles on the road 
etc. (45% (N=201), the inability to socialise 14% (N=65), the person being vulnerable to sexual 
abuse 12% (N=54) and susceptible to suicide 2% (N=8).  In the economic context, the participants 
reported that the deaf person will be unable to get a good education 21% (N=93), ultimately leading 
to unemployment and being dependent on the family 9% (N=40).  However, 22% (N=97) reported 
not knowing of any impact on the family or community. 
 
       Figure 4: Community attitudes towards a deaf person 
In the context of the community’s general attitude towards deafness in their everyday environment 
the results showed that most people usually paid no attention to deaf people (Figure 4).  The 
responses were equally distributed with approximately 50% of the participants in each age group 
(Table 1).  
Habitual hearing care and childhood hearing loss treatment seeking patterns 
Participants reported recourse to a health facility (95%) followed by a pharmacy (47%) as their 




Most people usually pay no
attention to the person
People are friendly, but they
generally try to avoid the person
The community usually supports
and assists the person
 
 78 
increase of participants seeking health care at the health facility and the percentage doubled when 
a pharmacy was included as a place for referral when a child was identified with hearing problems. 
 
Figure 5:  Health seeking behaviour 
99% (N=444) of participants responded that they would honour any further examination offered 
to a child identified with hearing loss.  However, the frequency of visits to health facilities for 
further examination varied widely from 59% (N=263) who said they would willingly visit once a 
month, whilst 27% (N=122) said once in three months, 12% (N=52) said once in six months and 
2% (N=7) said once a year.  The reasons given for occasional visits to the health facility are shown 
below (Figure 6).  Financial concerns such as cost of transport, medical aid cover etc., were stated 
as the biggest challenge (76%, N=343) but 205 participants were still prepared to make monthly 
visits for further examination, followed by 97 participants who said quarterly visits.  Being afraid 
of the equipment used for screening was another challenge reported by participants (20%, N=88) 
as they believed that the baby’s ears may be affected by the equipment.  Additional challenges 
included lack of time due to other responsibilities at home (16%, N=72) as they claimed visiting 
the clinic takes the whole day.  For those who were employed, they said that the employer would 
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frequently.  Other participants reported that frequent visits for further examination would not be a 
priority as hearing loss was insignificant (5%, N=22). 
 
Figure 6:  Reasons for infrequent visits to the health facility 
In understanding how social support influences health seeking behaviour amongst participants 
when a child is unwell, responses were distributed unevenly.  Sixty one percent (N=273) of the 
participants stated they would be going to the health facility alone, of which, 7% (N=32) of 
participants were married, 50% (N=226) were single and 3% (N=12) lived with a partner.  
Additionally, 21% (N=93) visit the health facility with a parent, 9% (40) with a spouse, 7% (N=30) 
with other relatives and 2% (N=11) with siblings. 
Compliance or non-compliance 
Considering the results of participant’s knowledge, as demonstrated above, over two thirds had no 
knowledge that a child can be born with hearing loss.  From the linear narrative of KAP theory 
this lack of knowledge could be viewed as affecting their attitudes toward UNHS.  However, the 
majority of participants had positive attitudes towards UNHS and this translated into action taken, 
whereby the majority would comply with NHS and any follow-up examination.  Accordingly, it 
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their attitude towards NHS did influence their compliance although this compliance might be 
hindered by lack of finance. 
Awareness 
80% (N=360) of the participants reported that they did not have adequate information about 
newborn hearing screening.  Newborn hearing screening was first heard about by 67% (N=303) of 
the participants at the clinic, 6% (N=25) in the radio/newspaper/brochures and 27% (N=121) had 
never heard about the concept at all.  Furthermore, 66% (N=295) of the participants said they 
would like to get information about causes of hearing loss, whilst 62% (N=277) said they would 
prefer information about treatment and 61% (N=274) reported they would prefer to get more 
information about where to get help when a child is identified with hearing loss. 
The current highest source of accessing health information, as per participants’ responses, was the 
clinic followed by radio (Table 3).  Nevertheless, to effectively reach the whole community the 
participants suggested clinics, television and radio. 
Table 3:  Sources of Information 
Source of Information Current  
N (%) 
Effective in the community 
N (%) 
Clinic 436(97) 426(95) 
Newspaper 45(10) 149(33) 
Radio 159(35) 375(83 
Brochures and Posters 19(4) 93(21) 
Family/friends/neighbours 24(5) 48(11) 





The current study ascertained the knowledge, attitude and practice of mothers towards childhood 
hearing loss and UNHSP processes in the rural setting of Amajuba district of South Africa, which 
is partially comparable to previous studies of the same issue.  Nonetheless, the approaches used to 
conduct this study were different, as previous studies were undertaken in established newborn 
hearing screening interventions and the current study was conducted prior the intervention. 
Knowledge in families about childhood hearing loss is important given that preventable causes 
account for approximately 60% of all causes (WHO, 2016).  Preventable childhood hearing loss 
encompasses various causes such as infections, birth complications, ototoxic medicines, etc. 
(Deltenre & Van Maldergem, 2013; Olusanya, Neumann & Saunders, 2014).  The current study 
demonstrated that some participants had some knowledge about the factors that cause childhood 
hearing loss and this is consistent with previous studies (Olusanya, Luxon & Wirz, 2006; 
Swanepoel & Almec, 2008; Rajagopalan et al., 2014; Ravi et al., 2016b).  However, the current 
study also revealed that some ear disorders, such as too much earwax, ear discharge or the 
accumulation of fluid inside the ear (Deltenre & Van Maldergem, 2013; WHO, 2016) were 
reported as higher than other factors as a cause of hearing loss.  In line with previous studies, 
similar results of knowledge regarding ear discharge being a cause of infant hearing loss were 
observed (Olusanya, Luxon & Wirz, 2006; Swanepoel & Almec, 2008; Rajagopalan et al., 2014; 
Ravi et al., 2016b). The limited knowledge of preventable childhood hearing loss, as shown in this 
study, can be easily addressed through maternal education and the provision of healthy ear care 
and hygiene practices (WHO, 2016). 
The awareness of families regarding childhood hearing loss and NHS will not only encourage and 
enhance hearing health but will increase opportunities for the child’s cognitive development 
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(Gilliver, Ching & Sjahalam-King, 2013).  General awareness regarding NHS in the current study 
was absent and 80% of the participants reported a lack of information.  Although knowledge about 
early detection (54%) was lacking in the current study, participants’ attitudes were inclined 
positively towards NHS (97%) and its processes, which includes further appointments (99%) and 
treatment (98%).  This is consistent with previous studies that have demonstrated similar trends 
towards NHS and the usage of hearing aids (Olusanya, Luxon & Wirz, 2006; Swanepoel & Almec, 
2008; Ravi et al., 2016b; Rajagopalan et al., 2014).  Additionally, the present study also revealed 
challenges (financial, fear of screening equipment, time, social support), which participants may 
encounter that could constrain their engagement in the UNHSP processes.  Nonetheless, the 
financial and time factors can be viewed as reflective of the socio-economic demographics of 
Amajuba district (Statistics South Africa, 2012) which has an unemployment rate of 39% of the 
functional group (15-64 years old) which itself comprises  almost 62% of the total population 
(500,000).   The majority of previous studies did not address these issues, other than one study 
which reported on financial challenges (Scheepers, Swanepoel & Roux, 2014).  Another study 
which assessed challenges of follow-up in South Africa reported lack of time due to employment 
and appointment time being inconvenient (Kanji & Krabbenhoft, 2018).  A second challenge 
observed in previous studies was the state of anxiety experienced by mothers who were called back 
for a child’s rescreening or other follow-up examinations (Mohd Khairi et al., 2011; Mazlan et al., 
2014) and this emotional state of mind was also reported by participants in this study.  Nonetheless, 
participants were keen to get more information about the condition of hearing loss and NHS.  
Although information provided to mothers about newborn hearing screening increased their 
knowledge of the content of the UNHSP process and lowered the levels of anxiety (Bamford, Uus 
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& Davis, 2005; Mazlan et al., 2014; Scheepers, Swanepoel & Roux, 2014), we must remain 
cautious in assuming that knowledge significantly moderates anxiety (Crockett et al., 2006). 
Addressing these gaps in ear health knowledge requires a supportive environment which 
acknowledges existing social-cultural factors in the community (WHO, 2018b).  In previous 
studies, cultural factors (bewitchment, ancestral sins) were declared as non-determinants of 
hearing loss (Olusanya, Luxon & Wirz, 2006; Rajagopalan et al., 2014), which is in contrast to the 
current study.  Cultural factors such as non-adherence to birth and ancestral rituals were affirmed 
by 45% of the participants as one of the top three causes of hearing loss, most notably amongst 
those who believed in African ancestral religion, evoking specifically Zulu religious beliefs which 
are reinforced by historical factors and provides meaning which allows them to have some control 
over their environment (Lawson & McCauley, 1990; Kádár, 2013:pp.11–12).  The Zulu religion 
is built upon indigenous beliefs that are dynamic with a fluid set of resources (God, ancestors, 
sacrifice, divination, political authority) that are informative, realistic and spirited (Chidester, 
2008).  Culturally, the presence of ancestors in the Zulu tribe is valued, as the dead are still viewed 
as belonging to the community. They remain an integral part of family relationships and are 
acknowledged through particular rites and rituals (Nel, 2007).  In these rituals the ancestors are 
invoked and invited to participate during anxious times such as birth, puberty, marriage and death 
or during times of crisis, such as ill health (Nel, 2007).  These entrenched beliefs of birth and 
ancestral rituals can inhibit parental uptake of NHS services.  Accordingly, this context alludes to 
the importance of the integration of culturally sensitive notions for the effectiveness of UNHSP’s 
service delivery (Muse et al., 2013; Moeller et al., 2013; Frieden, 2014). 
The results of the current study can be easily integrated into UNHSP’s ‘Family Centred Early 
Intervention’ (FCEI) principles of practice, such as ‘family/provider partnerships’, ‘family, social 
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and emotional support’ and ‘informed choice and decision making’ (Moeller et al., 2013).  Besides 
the provision of early hearing detection, the results will afford a space for an interaction between 
partners that guarantees family rights and allows them to take control of their ear health and hearing 
issues (WHO, 2016; Frieden, 2014).  Similarly, the provision of effective support services may act 
as a dynamic force to motivate individuals to engage positively in early detection and ear health 
care as well as dealing with identified deaf children (Reblin & Uchino, 2008; Gascon-Ramos et 
al., 2010).  Additionally, a supportive community environment is required, as the current study 
revealed the pervasiveness of stigma associated with disabling hearing loss, whereby 70% said 
that deaf people are shunned by the community.  These could be built upon in the planning phase 
of UNHSP (Young & Tattersall, 2005; Muse et al., 2013), as the dynamics arising from 
participation are likely to form and change future beliefs and opinions.  These results also 
underscore the need for policies that integrate ear health knowledge into maternal health education 
(Frieden, 2014; WHO, 2018a).  Nonetheless, this will depend upon health promotion strategies 
which are aligned to their social, cultural or economic context (WHO, 2012). 
Finally, the results of compliance and non-compliance towards UNHSP as being influenced by 
attitude but less affected by knowledge should be viewed with caution.  Compliance refers to an 
individual consenting to a group outlook but privately following their own beliefs (Sowden et al., 
2018).  Although participants self-administered the questionnaire anonymously, they were in a 
public setting (hospital) which may have influenced their responses regarding compliance. 
Limitations and recommendations for future research 
Although the results have provided a KAP representation of the community of study, we also need 
to consider some potential limitations prior to drawing conclusions.  The nature of a cross-sectional 
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study such as this, characterised by one-point-in-time data, does reflect changes that are inevitable 
in another period of time, during everyday interactions.  Another limitation can be observed in the 
usage of a self-administered questionnaire for data collection whereby the information given by 
the participants is taken at face value and may have shortcomings due to recall bias.  Though 
anonymity and confidentiality were guaranteed, it is likely that some participants may have 
exaggerated or under-stated certain socially desirable responses that were pertinent to KAP.  
We recommend that in future studies of childhood hearing loss and NHS KAP studies not only 
provide evidence in a biomedical context but also in interdisciplinary perspectives.  Future 
research needs to look in depth at social, cultural and economic issues as this can provide tailor-
made early detection interventions that have an influence on a child’s health outcome.  We also 
suggest that further research should be conducted to examine the KAP of health professionals in 
this setting, as this will not only increase the effectiveness of implementation of UNHSP but will 
also highlight issues that will inform future policy to promote reasonable UNHS interventions. 
Conclusion 
The results of the study demonstrated that participants’ knowledge of childhood hearing loss and 
newborn hearing screening is lacking.  Nevertheless, their attitude towards NHS was positive and 
they demonstrated a willingness to participate in the screening process.  The study also revealed 
that participant’s knowledge did not influence compliance with NHS but their attitude did.  
Conversely, some of their knowledge responses contradicted their willingness to participate and 
consequently their overall compliance with UNHSP may encounter challenges.  The key results 
however, will assist policy makers to plan effective, complex interventions in establishing UNHS 
programmes within this community.  This will include health promotion strategies such as: 1) 
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maternal ear health and hearing loss education, 2) public education programmes that involve 
different mediums and 3) social marketing and advocacy which will create a supportive 
environment in relation to hearing loss.  These interventions need to assimilate all socio-cultural 
factors regarding childhood hearing loss and newborn hearing screening within the community 
and can provide a potential mechanism for the wider acceptance of UNHSPs.  
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Chapter 4 reported the KAP baseline of mothers regarding childhood hearing loss and newborn hearing 
screening.  In Chapter 5 a synthesis of the research is presented together with a conclusion and implications 











































SYNTHESIS, CONCLUSION AND IMPLICATIONS FOR FUTURE RESEARCH 
5.1 Synthesis 
In this thesis I have covered the full process of developing a KAP survey tool regarding childhood hearing 
loss and universal newborn hearing screening programme (UNHSP) procedures amongst mothers that can 
be used with parents, families and the community.  The importance of developing this tool is due to UNHSP 
procedures that require families to have frequent consultations at various stages of the intervention, 
specifically when a child has failed screening tests or been identified with hearing loss (Muse et al., 2013). 
Further, the challenges observed in many programmes have been loss to follow-up examinations (Stich-
Hennen & Bargen, 2008; Olusanya, 2009, 2011) due to families lack of knowledge about NHS and the false 
positive outcome of pursuing screening procedures (Scheepers, Swanepoel & Roux, 2014).  To a certain 
extent it also raises questions about their level of acceptance of the programme and their participation in 
the procedures of these programmes.  Contextual literature indicated that working in collaborative 
partnership with families  with regard to childhood hearing care and the early detection of hearing loss 
initiatives may decrease the burden of disabling hearing loss (Muse et al., 2013; Olusanya, Neumann & 
Saunders, 2014).  The literature on hearing care suggests that in order to increase the accessibility and 
culturally appropriateness of service delivery which foster beneficial health outcomes and encourage the 
uptake of services it is important for families’ general perception of hearing loss in children to be understood 
by service providers (Preston, Waugh & Taylor, 2009; Ntsoane & Oduntan, 2010).   
This thesis is the outcome of research undertaken in South Africa, where the health system is complex,  
with challenges in population health, health policy and service delivery, embedded in its history of racial 
and gender discrimination as well as income inequalities (Coovadia et al., 2009).  Inequities in health 
accessibility are shaped by various factors such as service provision and utilisation, financial affordability 
and the social and cultural acceptability that exists within and between provinces (Xu, Saksena & Evans, 
2010; Coovadia et al., 2009).  Although UNHSP has been acknowledged as a strategy of public health (The 
Health Professions Council of South Africa, 2018), there is no advanced policy for its roll-out nationally 
beyond pockets of screening conducted in a few hospitals.  In recent developments, the private sector health 
provider (Netcare) launched UNHSP in its hospitals.  However these services would not be accessible to 
the larger communities that utilises services in the public sector (Netcare, 2019).  The thesis has thus linked 
three sub-projects sequentially whereby each chapter provides for community involvement, in varying 
degrees of responsibility, in terms of defining, evaluating and imparting meaning to the content used in the 
tool.  These chapters discussed the evidence of developing and validating the tool, as well as the baseline 
KAP of the community of study which could inform policy and health promotion strategies.  
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The key findings generated from this thesis are outlined below. 
5.1.1  Devising the content area of childhood hearing loss and Universal Newborn Hearing 
Screening  
In chapter 2, I described the content area for developing the questionnaire regarding childhood hearing loss 
and UNHSP by conducting a study of expectant mothers in Amajuba district, South Africa.  The study 
evoked the Alma-Ata 1978 vision of health as a human right whilst increasing community participation, 
with the aim of enhancing individuals’ self-reliance and social awareness of their health issues that may 
lead to better health outcomes (World Health Organization, 2000).  The context for undertaking the study 
was acquired from the literature on hearing loss, whereby certain key ideas enabled the development of the 
guiding questions used in the interviews (Olusanya, 2008; Muse et al., 2013; WHO, 2016).  The study, 
undertaken in the participants own setting, enabled us to identify nine themes that were meaningful for the 
development of a KAP survey tool.  With regards to Knowledge, I determined four themes which included, 
1) the perception of hearing loss, 2) the causes of hearing loss, 3) the identification of hearing loss and 4) 
the detection and treatment of hearing loss.  These themes represented the general perspectives of 
participants and their understanding of childhood hearing loss and early hearing detection. 
In terms of Attitude, two themes were identified, 5) beliefs and 6) feelings.  These themes reflected the 
beliefs of participants about childhood hearing loss which were expressed in the context of their familiar 
dogmas about childhood hearing loss.  They also represented a mother’s stance towards newborn hearing 
screening procedures which was expressed either positively or negatively.  The responses of participants 
further explained the likely impact at the personal level so that when a child is identified with hearing loss 
it could eventually lead to potentially negative emotional attitudes. 
With respect to Practice three themes were established comprising 7) health seeking behaviour; 8) follow-
up examination and 9) support.  The health seeking behaviour theme was manifested through efforts to 
understand the health seeking patterns of the participants.  Since UNHSP obligates mothers/families to 
make frequent hospital visits for further assessments or referrals when a child is identified with hearing 
loss, the responses of participants with regard to this issue resulted in an additional theme of follow-up 
examinations.  I also tried to understand the assistance received from family and community when a child 
is not well.  The responses showed the importance of the theme of support. 
The results of this study provided a detailed and contextualised understanding of childhood hearing loss 
and newborn hearing screening.  This understanding produced the themes that were used to develop a 
questionnaire as demonstrated in Chapter 3. 
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5.1.2  Development of the tool, assessment of validity and test-retest repeatability 
In chapter 3, I demonstrated how I used the themes obtained in chapter 2 to develop a KAP survey tool.  I 
designed a tool that had five sections, with twenty-nine items.  Three sections represented the three KAP 
constructs whereby Knowledge had six items, Attitude had six items and Practice had six items.  The 
remaining two sections consisted of Demography with six items and Awareness with five items.  It is a 
requirement of any new tool to demonstrate its validity, in terms of whether the measurements are 
measuring what they are supposed to measure and reliability, where the consistency/stability of the 
measurement over a period of time is assessed (Coughlan, Cronin & Ryan, 2007; Drost, 2011).  The 
assessments of the validity and reliability of the developed tool were done in stages.  The first stage involved 
the assessment of the comprehensiveness and representativeness of the content of each item in the tool and 
the entire tool.  The results revealed an item content validity index (ICVI) of 1 and content validity index 
(CVI) of 1 for the three constructs indicating a sufficient coverage of the content domain.  In the second 
stage, the study presented the face validity of the tool with a high percentage of participants reporting that 
the tool was appropriate in terms of clarity and logic.  Lastly, the study exhibited reliability through a test-
retest repeatability, achieving a Cohen’s Kappa coefficient of 0.87, demonstrating that the tool as stable 
over different periods in time.  I also argued that the process of developing a KAP survey tool was feasible 
by addressing three assessment criteria; science, population and resources. 
Overall, the KAP survey tool demonstrated that it will consistently assess what it is supposed to measure 
over a period of time.  The tool was then used for a KAP baseline of mothers which is described in chapter 
4. 
5.1.3  Baseline of mothers’ Knowledge, Attitude and Practice 
The results of the assessment of knowledge, attitude and practice of the mothers were presented in chapter 
4.  By using the validated KAP tool, limited knowledge about newborn hearing loss and its advancement 
into childhood, as well as early hearing detection was observed amongst participants.  Similar observations 
were reported in previous studies but with respect to maternal knowledge about infant hearing loss 
(Olusanya, Luxon & Wirz, 2006; Swanepoel & Almec, 2008; Ravi et al., 2016b).  Also in support of 
previous studies (Swanepoel & Almec, 2008; Rajagopalan et al., 2014; Ravi et al., 2016a), the current study 
confirmed that participants understood ear disorders to be a cause of hearing loss but with limited 
knowledge of other risk factors.  Additionally, with respect to the causes of hearing loss, non-adherence to 
birth and ancestral rituals was reported by almost half of the participants.  This affirmed that cultural factors 
are perceived by participants in the study area to be amongst the determinants of childhood hearing loss, 
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which is in contrast with previous studies where they were scarcely observed (Swanepoel & Almec, 2008; 
Rajagopalan et al., 2014). 
In terms of health seeking behaviour, health facilities were largely seen as the first point of consultation 
and treatment, even though general support for a mother is considered to be scarce when a child is unwell.  
On the other hand, the general attitudes of participants towards early UNHSP procedures were favourable 
in terms of their willingness to accept newborn hearing screening if offered but with differing attitudes to 
follow-up tests which require regular visits to the health facility.  The barriers to follow-up were identified 
as financial (transport, medical aid cover, etc.), fear of the equipment used for screening/further tests and 
lack of time, which may lead UNHSP procedures being unfavourable.  To a certain extent, general attitudes 
towards hearing loss presented issues of stigma as participants stated that deaf persons are usually ignored 
and people avoid them in their community. 
Overall, the study presented us with a baseline KAP of mothers which assumes their compliance with 
newborn hearing screening programmes.  The study also showed that mother’s knowledge did not affect 
their attitudes, but their attitudes did influence their practice/behaviour in terms of compliance and non-
compliance with UNHSP processes.  However, the data also shows that the level of compliance with the 
follow-up process is reduced due to various challenges faced by mothers.  Accordingly, the study provided 
an insightful description of the KAP of mothers which can shape the opinions of policy makers in promoting 
strategies that affect child hearing health positively and overall wellbeing. 
5.2 General conclusion 
This research has demonstrated that it is feasible to develop a KAP survey tool regarding childhood hearing 
loss and newborn hearing screening.  It has demonstrated the content used to develop the tool which was 
obtained from the community of study.  It also achieved a validated tool through assessment of face validity 
and content validity as well as confirming reliability through test-retest repeatability.  The baseline KAP 
study has shown that socio-cultural, economic and environmental factors are likely to determine knowledge, 
attitudes and health seeking behaviour with regard to childhood hearing loss.  The study also demonstrated 
that compliance with UNHSP processes is influenced by mother’s attitudes but that a variety of 
circumstances can render this possibility unrealistic.  However, the results should be viewed from my 
position as a researcher, as someone who contextualised the research on established knowledge of CHL 
and UNHS.  The research agenda, from project design to implementation was influenced by existing 
literature and the results should be understood from that perspective.  Additionally, we should note the fact 
that the studies were based at health facilities and that the participants’ perception of the setting could have 
influenced the information provided.  Overall, this research has largely contributed to the literature, 
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specifically for how countries without UNHS programs may proceed with the implementation of a UNHS 
program which addresses socio-cultural factors and which could sensitize the voluntary parental uptake of 
the services. 
5.3 Implications for future research 
Overall, the research has identified certain aspects in its individual studies which require further 
consideration to improve on the objectives of study.  These would include: 
1. Further validation of the tool using predictive validity to examine performance on knowledge, 
attitude and behaviour after UNHSP implementation and health education. 
2. Cross validation of the KAP tool across independent samples as it can improve the stability of the 
scale construct. 
3. Consideration, in future KAP studies, with regard to childhood hearing loss and newborn hearing 
screening, to focus not only on the biomedical context but also to undertake in-depth assessments 
of social, cultural and economic issues in the community. 
4. A study of the KAP by health professionals, regarding childhood hearing loss and newborn 
hearing screening programmes may improve service delivery. 
5. Further study to investigate appropriate health promotion strategies that can increase the 
understanding of childhood hearing loss, influence positive attitudes towards hearing loss and 
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6.8 Appendix 8 – Supplement literature review  







Outcome measure Reliability Validity 
2006 England Urban Questionnaire Maternal anxiety of NHS 
Knowledge about UNHSP 
Worry about baby’ hearing 




2006 Nigeria  Urban Questionnaire Maternal knowledge and 









Urban Questionnaire Parental perception of the 
process to diagnose and 
treatment of child hearing loss 
None None * 
2007 United 
States 
Urban Questionnaire Levels of family satisfaction 
and anxiety – EHDI process 
None None 
2008 Wales Urban Questionnaire Mother experiences &levels of 
satisfaction with UNHSP 
None**  None** 
2008 South 
Africa 
Urban Questionnaire Maternal knowledge and 
attitude towards infant hearing 




Urban Questionnaire Mothers anxiety – failed test 
result – NHS 
alpha=0.96 None 
2013 Italy Urban Questionnaire Parental anxiety  - infants 
failed hearing screening 
None*** None*** 
 
2014 India Urban Questionnaire Grandmothers knowledge and 













Caregivers perceptions of 
NHS and its process 
None None 
2016 India  Rural Questionnaire Mothers knowledge and 















Reported methods used to enhance the quality of data collection 













Cred.; Auth.;  
Dep. 
2007 Canada Urban Semi-
structured 
Interviews 






2007 England Urban Interviews Parents descriptions of 
significance and impact 
of knowing early 




2010 Belgium Urban Interviews Parental experiences of 
deafness and UNHS 
CFN; AVT;  Cred.; Auth.; 
Trans 
2014 India Rural Focus Group 
Discussion 
Caregiver perceptions 






The criteria from Lincoln and Guba (1985, 1996) framework - PE (Prolonged Engagement); PO (Persistent Observation); CFN (Comprehensive 
Field Notes); AVT (Audiotaping & Verbatim transcription); Tri/data (Triangulation/data);  Cred. (Credibility); Auth. (Authenticity); Dep. 















Summary of the Parental knowledge and attitudes regarding UNHS and childhood hearing loss 
Year Country Study 
design 
Participants Sample Outcome Measure Findings Recommendations 
2005 England Qualitative Families 45 Parents perspective of 
NHS & Intervention 
• Good professionalism 
• Interpretation of results and limited knowledge created anxiety 
• Screening process unsatisfactory 
• Ensuring means that verify the 
understanding of information 
provided to parents 
• Further consideration of practice 
required to minimise parents 
misunderstandings and maximise 
the protective effects of knowledge 
2006 England Descriptive Mothers 344 Maternal anxiety of 
NHS 
• Anxiety highest to those referred 
• More tests – increased anxiety  
• Not understanding the meaning of recall and more tests increased anxiety 
• Further studies – to validate this 
findings and other NHS 
programmes 
2006 Nigeria Survey Mothers 101 Mothers knowledge 
and attitude on infant 
hearing loss and NHS 
• Limited knowledge – a few risk factors were above average 
• Positive attitudes towards screening and intervention 
• Further studies to ascertain whether 
parental attitude can be modified by 
the knowledge of risk associated to 




Survey  Families 108 Parental perception of 
hearing loss 
• NHS is a difficult and intimidating process 
• Communication in conveying results of screening was inadequate 
• Information was insufficient 
• Intervention services were inadequate 
• Desire for support groups 
• More involvement of 
Otolaryngologist is required 
• A critical analysis of infant hearing 
loss evaluation and treatment is 
needed 
2007 Canada Qualitative Parents 17 Parents perceptions of 
early/late detection 
• Early detection beneficial – long-term prognosis & child development 
• UNHS process – contributes to the knowledge about child’s hearing loss 
• Not knowing early – positive, give time for bonding 
• The process can create anxiety, frustration and confusion 
• Further research on the impact of 
larger health care system on child 
and family outcomes 
2007 England Qualitative Families 45 Parents descriptions 
of knowing early 
• Parents positive about knowledge of knowing early  that led to grief 
• Knowing  early – reassurance of being in control 
• There is a need to create space for 
parents to feel their responses to 
their child’s deafness.  
2007 United 
States 
Survey Families 1106 Levels of families 
satisfaction and 
anxiety – EHDI process 
• Families satisfied with screening  and intervention services 
• Adequate information was provided 
• Anxiety increased with more tests 
• A need for additional education of 
both parents and professionals about 
newborn hearing screening and 
follow-ups.  
2008 Wales Survey Women 177 Parental experiences 
and satisfaction of 
NHS 
• Satisfaction with NHS were high 
• Less satisfaction on information provided 




Survey Mothers 100 Maternal knowledge 
and attitude on Infant 
hearing loss and NHS 
• Limited knowledge about the risk factors and early detection 
• Positive attitude towards UNHSP process 
• A need to for increased maternal 
awareness on infant hearing loss and 
readiness of EHDI programmes 
2010 Belgium Qualitative Parents 17 Parental experiences 
of deafness and NHS 
• Confusion – screening procedures 
• Disbelief – health professional acts 
• Uncertainty – diagnostic procedures; between the testing and communication; 
expectations 
• Adequate support to parents is 
necessary – clarity on screening, 





Mothers 50 Mothers anxiety – 
failed test result – 
NHS 
• Limited knowledge on screening prior screening 
• Positive with screening 
• Majority felt mild anxiety experienced during the initial screening then 
decrease before re-screening 
• Few felt moderate anxiety on both the initial screening and rescreening 
• Symptoms of anxiety included:- worst expectations, inability to relax, heart 
pounding and feeling of choking 
• Further study to compare the anxiety 
level in different ethnic groups with 
different cultures. 
• Actions required to reduce the false-
positive result  
• Improve the understanding of 
mothers regarding the meaning of 
the results 
2013 Italy Survey Parents 288 Parental anxiety – 
infants failed hearing 
screening 
• An average group of mothers were not worried about the screening process 
• Less mothers were worried about the outcome of screening 
• A few mothers – knowledge about rescreening would be better 
• Lack of parental anxiety to be 
considered when evaluating the 
costs and benefits of tests for UNHS 
2014 India Qualitative Mothers 83 Caregiver perception 
regarding NHS service 
delivery 
• Sufficient awareness of screening programme services 
• Adequate knowledge of the devices used for tests and its performance 
• Adequate knowledge on the requirements of screening 
• Adequate knowledge about the screening results and rescreening 
• Positive attitudes towards screening 
• Adequate information provided 
• Findings can be used to adjust NHS  
strategies in order to  improve 
service delivery and facilitate 
compliance from the community 
2014 India Survey Grand-
mothers 
102 Opinions of mothers 
on NHS 
• Limited knowledge on caused of hearing loss 
• Low knowledge on early detection and NHS 
• Positive attitude towards UNHSP process  
• Attentive during awareness creation 
and counselling towards the limited 
knowledge and negative attitude 
• The whole family should be 
involved during counselling services 
2014 Malaysia Survey Mothers  119 Levels of parents 
satisfaction of UNHS 
process 
• Majority of parents satisfied with UNHSP 
• Parents not satisfied by communication about test procedures and results 
• Information received was insufficient 
•  Knowledge about UNHSP – sufficient 
•  Half of the group knew the results of the baby and very few did not know 
• The family-centred approach during 






Caregivers 25 Caregiver knowledge 
of NHS and its process 
• Limited knowledge of NHS 
• Information provided insufficient 
• Few caregivers – NHS reliable 





Mothers 219 Mothers knowledge 
and attitude towards 
infant hearing loss 
• Limited knowledge of risk factors 
• Knowledge about early detection limited 
• Positive attitude towards screening but concern  raised towards intervention 
• A need for public awareness 
programmes to improve knowledge 
and attitude among the population 
2016 - Systematic 
Review 
- - To review knowledge 
and attitude of 
parents/caregivers 
infant hearing loss and 
NHS 
• Ear discharge, measles, drugs/medication, family history, congenital causes 
and noise exposure identified as a risk factors for hearing loss 
• mixed results for knowledge about newborn hearing screening  
• positive attitudes towards hearing screening and intervention options 
• the need for more studies of 
knowledge and attitude of 
parents/caregivers  
• develop antenatal training and 
public awareness program 
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